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Ns, NOTATION. ME Part Il. 


compound frattion 0.4 ſimple one, we have the deci- 


mal. Thus, 2 T5 of 56 - of 15 2 NY 


Or we may Conceive the . of a decinfl | 
to be formed by the continual multiplication of unity 
into 10, as often as there are ciphers in it. Thus, 


1X10 io, and-1xI10X10=100, and I * 10 oo 
| =1000, &c. And becauſe the fractions , 22 1 jt + 


&c. have the higheſt numerators poſlible, it is plain, 
that the number of figures or places in the numerator 
of a decimal can never exceed the namber of ciphers 


in the denominator. 


It.is uſual to write down only the numerator of a de- 


cimal fraction, omitting the denominator; and when 


the numerator has the ſame number of figures or places 
as the denominator has ciphers, it- is done by writing 
down the figures of the numerator, and Feeling a point, 


to diſtinguiſh them from a whole number So 7 is writ- 


ten thus, .7; and 5 is written thus, .25. -T he point 
thus prefixed is called the decimal point. 
But when the numerator has not ſo many figures or 


places as there are ciphers in the denominator, the de- 
feet is ſupplied by piefixing a cipher for every figure 
re 2p and then placing the decimal point on the 


left So 188 is written thus, 935 5 and 788880 nn -007 53 
and +5255 thus, os. 

From this manner of notation, it is eaſy to read a 
decimal, or to know its denominator, viz imagine 1 
to land under the decimal W and a cypher under 


every decimal place. Thus, 9 is 1s 75» and . 8 is rs, 
and .o5 is 1785 and 007 is 180 1888. ad 0030 * 


| 6 
188888 


1 


Hence it is plain, that dee, like integers, de- 


creaſe from the left to the right, and increaſe from the 


right to the left, in a decuple proportion. Thus, 5 


units, or 5, by being removed one place from that of 


units toward the right hand, becomes . 5, or 15; and 
being d woe: place more toward the right, it be- 
comes .05, or 52, Cc. On the contrary, any decimal 


figure, by being removed one place toward the wo be. 
- comes ten times greater, | | 


Equidittane 


— 


5 


Y.- — 
- * - 
; « | . 
: - 7 % _ 
4 23 R - 
4 1 5 f * 1 : - 


' Equidiſtant places on the left and right of the place 
of units come under ſimilar names, vi. tens and tenth. 
parts, hundreds and hundredth parts, thouſands and 
thouſandth parts, &c. ; as in the following table. 


<0; SE monk. BR 
1629: 4" RUDOUS.- „ 
_ Millions. 
C Thouſands.” 
N Thouſands, _ 
Thouſaasds. 
Hundreds. 
— 
Units. 
Tenth parts. 
Hundredth parts. 
Thouſandth parts. 
X Thouſandth parts. 
C Thouſandth parts. 
Millionth parts. 
X Nillionth parts. 
C Millionth parts. 


1 


* 7 ; 


; 


An integer, by annexing ciphers, is raiſed to higher | 


places on the left, and may by this means have its value 


increaſed to infinity. On the other hand, a decimal, 


by prefixing ciphers, is depreſſed to lower places on the 


4 * 


hy 


* 


rigbt, and may by this means have its value diminiſned 


to infinity. oy, $1255 | + 292 
Ciphers annexed to decimals do not change the va- 
lue of the decimals. Thus, .5o= 5, and .500 =.5, 
for. 50 == =45; and.o00=3xi|22t= 5. 
_- Decimals may be reſolved into conſtituent parts, and 
the parts may be read, ſeparately, thus. . 847 =.8+ 
o . οο n t” me nn os 
In decimals the figure next the point, being the firſt 
decimal place, is ſometimes called primes, and the ſe- 
cond figure from the point is called /econds, the next 
. A 2 8 thirds, 


thirds, Ge. This; in 7 the o figs 3s prin, is 
' ſeconds, and 5 is thirds. 2 1 i # | 
From this brief account of the nature of FER 
it follows, that the manner of operation in decimals 
will be the ſame as in whole numbers; and alſo, that 
the ſame number may be differently exproſſed, accor- 
ding as the integer is choſen. Thus, the time ſince ut 
Saviour's birth may be - written thus, 1765 or thus, 
176.5; or thus, 17.65; or thus, 1.765; or thus, 1765, | 
according. as one year, a decad, a century, a chiliad, 
or myriad, is uſed as the integer. Hence ariſes the 
ſuperior excellency of decimal arithmetic, above every 
other ſort of numerical computation ; as will appear, 
with convincing evidence, in the ſequel. £ 1 75 


CHAP. IL 75 
REDUCTION OF. DECIMALS. 


P R 0 B. | P 
To reduce a vulgar fraction to a decimal. 


R U L. E. 


To tbe numerator 50 the vulgar mn 
or comma, then annex a competent number of ciphers, 
and divide by the denominator ; the quot is the nume- 
rator of the decimal, and the ciphers annexed thow the | 


eng drr of decimal places. 

_ 5 EXAMPLE " OY 

7  _ Reduce to a decimal? Vn 
| | Here to the numerator 1 T annex one ei- '2)1.o(.5 
1 |  Þher, and dividing by the denominator 2, the 10 
= quot is 5, and o remains; and becauſe a ſingle =— 

1 eipher only was annexed to the numerator, (7; 


E the decimal numerator will conſiſt but of one 
E figure, namely 5 ; ; to which, therefore, I * the * ; 


— 80 2 — — oe = 
1 Henee 


| aj. -DEC1MALS: 1 > 
Hence 8 reaſon of the rule; namely 


221 :: 10 5; that is, as the vulgar denominater to 
the vulgar numerator, ſo is the decimal den 
the Jectmal numerator. _. : oY 
The truth of the rule will Gill further appear, PY we f 
conſider, that the decimal fraction is produced by 
multiplying the numerator and denominator of the vul- 
gar fraction by the ſame number, name] , the quot ari- 
ſing from the diviſion of the decimal nominator by 
the vulgar denominator, or the quot of the decimal nu- 
merator divided 720 the TEL numerator. 855 0 or 


le den 
Reduce 2 to a F 85 5; 


To the numerator 3, I annex two ci- To 7 : 
phers; ; and, dividing by the denominator, | 3; ao 's g 


the quot gives 75 for the numerator of the . T 55 
decimal, two ciphers having been annex- 2 
ed. $0$=75: „ „ — my 


K X A M P L E In. 1 

| Reduce 2 1 8 to a decimal. 1601 ooo 

Here I annex four ears, N « ee | 
as the quot gives only three decimal 56 

places I ſupply the defect by prefix. n 

1 ſo r 1 8 = 

(s) 80 


The reaſon of prefixing the FE is ee for 
1835 ene by bg manner x of m0. . 


5 
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1 REDUCTION: of © ttt 
e EXAMPLE Wane e 
Reduce TU Sto a decimal. 95% 

© Here I annex five ciphers; 3 12 5) 7: ovooo(0084 4 
and as the quot gives only three N 


prey 


decimal places, I prefix two ei- mw 6 2 50 
* | 8⁰ They 00d. | "3500 
8 | rt 147% 41 6250 
1 et de Werde £7 7 
12500 
(o) 


Though eiphers may be annexed. at pleaſure, yet it 
is the ciphers uſed that determine the number of de- 


cimal places in the quot; and at firſt it is ſufficient to 


annex ſo many as ſerve to complete the firſt dividual, 
leaving room to annex more as you proceed in the ope- 


ration; or, rather, annex the other ciphers to, the 8 


| mainders, without giving them a place in the dividend... 
The firſt dividual alſo ſhows whether ciphers ought 
to be prefixed to the quot, and how many. Thus, if 
the firſt dividual take in only one of the annexed ci- 
hers, the figure put in the quot is primes, and no 
cipher to be prefixed. If the firſt dividual comprehend - 


two of the anrnexed ciphers, the figure put in the 


quot is ſeconds, and one cipher muſt be-prefixed, If 
the firſt dividual comprehend three of the annexed ci- 
phers, the figure put in the quot is thirds, and two ci- 


phers muſt be prefixed, &c. Hence, in reducing a vul- 
ar fraction to a decimal, the natural and eaſy way is, to 


place firſt the decimal point in the quot, and after it a 
cipher or ciphers, or the quotient - figure, as the firſt 


dividual diretts. | 


In reducing a vulgar fraction to a decimal, if o at 


| laſt remains, as in all the above examples, the decimal 
is preciſely equal to the vulgar fraction, and is called a 
nite or terminate decimal. 
In finite decimals, the denominator is 7 ſome a. 
quot part of the numerator increaſed by annexed ci- 


phers; and * decimals take their riſe from vulgar 
fractions 


- 


2 
— 
- 


x A 


+ als 


Roots, in Part III. 7 ws 6 EAT vs ot 

The powers of numbers are ſometimes: expreſſed by 
indices or exponents placed at the corners of the num 
bers. Thus, 22 ſignifies the ſecond power of 2, and 5 


| f  ' ſignifies the third power of 5; and 1 04 ſignifies the 
fourth power of 10, &c. The index of the root or 


firſt power is ſeldom expreſſed. "© -' 
Any power of 2 multiplied into the like power of 

5 gives a product equal to the ſame power of 19; as ap- 

pears from the following ſpecimen of - the powers of 2, 


= 3 3 2x - $=t0!=" 10 
2?= 452 25] 4X 25=10?s 109 


„ / "* eos 
238 165422 625] 16x 625= lo ioo 
25= 32|55*= 3125] 32x 3125=10*= 100000 
25= 64 5 215625 64x 15625=10®= 1606000 


27 =128|57 =78125|128x78125=107=10000000 


RR 


The product of two different powers of 2 and 5," "5 


equal to the product that will ariſe by raiſing 10 to the 
power denoted by the leſſer given index, and then mul- 
tiplying this power of io into that power of the other 


number which is denoted by the difference of the two 


given exponents. Thus, 
26 K 52 =64X25=10? x24 =100 x 16= 1600 
 2?x5®*=4X15625=10? x 54=1@0x625==62500 


Prom theſe remarks it is eaſy to perceive, that 2 or 
5, or any of their powers, or product of their powers, 
will meaſure 10 or its powers, viz. 100, 10@0, Oe 
or their multiples, ſuch as, 20, 200, 2000, &c. 30, 


300, 3000, c.; and ſuch every numerator. 
comes by having ciphers annexed ; and therefore 2 


or 5, or their powers, or product of their powers, uſed 


as a denominator, will divide any numerator with a 


L 


eompetent number of ciphers annexed, and leave no 


remainder 


of 2 or 5, or the product of ſome of their powers, — 
See powers deſcribed in the chapter on Extraction of 


Fl 


\ 


5 REDUCTION: of Pure II. 


remainder 3 and conſequently the decimal thence reſult« "= 
1 finite. = 

If the numerator of the vulgar fraction be unity, and 
the denominator any ſingle power of 2 or 5, there will 

de as many decimal places in the quot as there are units 
in the index of the given power. Thus, 16= 24 gives 
a decimal of four places, viz. Ir =.0625; and, 
1255 gives a decimal of three places, viz. ri 


When the denominator is the product of like pow ers 
of 2 and 5; in this caſe, ſuch a product being equal to 
the like power of 10, and any power of 10 being equal 

0 1, with as many ciphers annexed as there are units 
in the index, it follows, that there will ſtill be as many ; 

decimal places in the quot as there are units in the in- 
dex, either of 2, of 5, or 10. Thus, 8 * 125 2 22 

3 103 = 1000, gives a Gor of three places, | 
VIZ. 188 = 001. = 
When the denominator i is the product of different 

: powers of 2 and 5, find what 1 of 10, and what 
power of 2 or 5, upon bein "g multiplied, will give the 

fame product, as is taught above; and the ſum of the 
indices ſhews the number of decimal places; Thus, 
2% x52=1c2? 213 and the ſum of the indices, 2+ 4 
= 6, gives the number of decimal places, viz. IF5T 


== 00062 25. 
And, in general, to find what number of e 


places any ſuch vulgar fraction will give, divide the de- 
nominator by 2, 5, or 10, till the laſt quotient be 1, 
and the remainder o; and the number of diviſors ſhews 


| the number of decimal aha” * * 15 gives a deci- 
22) 2 


| mal of four places; ; for 2)16(8(4(2( I. po Ji gives 


a decimal of three places; for inkl 1. And 

dress gives 2 decimal of three 2 ; for 10)1 000 
10) 10) 

(1. And Rs gives a decimal of an places 

| - 107 23 212088. | * 

for ee 168(a(2{1. ihe: - 


— 


rr 


* 
P, 
+ 
A ” 
* 1 


5 Tf the denominator of a vulgar fraction be neither 2 

nor 5, nor any of their powers, nor product of their 

= powers, ſuch a denominator will not divide the numera- 

tor with annexed ciphers without a remainder ;/ and the 
decimal thence reſulting is called infinite, or interminate. 


Of infinite or 'interminate decimals, there are two 5 
ſorts. For ſome conſtantly repeat the ſame figure; and 
are called repeating decimals, repeaters, or ſingle repe- 
tends. Others repeat a circle of figures; and on that 
account are called circulating decimals,' circulates, or "2 
8 EXAMPLEY „ 
Reduce to a decimal. 7 „ 
Here the remainder being ſtill the ſame, vz. 9 
1 0 * figure will conſtantly be repeated 5 
In like manner, 3 = 8, and I =. , 3 , $=.z 
J =, =; and, in general, the denominator y gives 
a continued repetition of the nurterator. 5 
Repeating decimals are of two kinds: viz. ſome con · 
Gf only of the repeating figures, ſuch as the examples 
"above; and theſe are called pure repeaters : others have 
one or more digits or ciphers betwixt the decimal point 
and the repeating figure; and theſe are called mixt re-' 
peaters; and the digits or ciphers on the left of the re- 
peating figures are called the finite part of ſuch decis. 
mals. * | ens, 2 | 
Pure repeaters take their riſe from vulgar fractions 
whoſe denominator is 3, or its multiple g; and are bac 
JJ BR . 
Mixt repeaters derive their origin from vulgar frac- 
tions whoſe denominator is the product of 3 into 2 or 
5, or into ſome of their powers, or product of their 


powers; and ſuch denominators may be conſidered as 
the product of two component parts, whereof one is 2 
or 5, or ſome of their powers, or product of their 
powers; and hence the finite part. The other compo- 
nent part is 3; and hence the repeating figure. 


REDUCTION: of Fun II. 


VVV 
I Here the repeater is mixt, the finite part 30 
being 2, and the repeating figure 6, 7 
dc 
We may reſolve ſuch denominators into their compo- 
nent parts, and divide the numerator by one of theſe 
parts, and then divide the quot by the other. Thus, 


I5 a= 3x 3 5 ITY 5 25 ; 
and 30.828 | 
as 


The number of places in the finite part of a mixt re- 
peater may be aſcertained from the number of units in 
the index of the powers of 2 or 5, as appears plain in 


the following ſpecimen. 


And, univerſally, to find the number of places in the 
finite part of ſuch fractions, divide the denominator firſt 
by 3, and then dlvide the quot by 2, 5, or je, till - 


2 Y 


chap. II. DEC IM ALS. mn 
laſt quot be 1, and o remain; and the number of diei. 
ſors, excluding 3, ſnows the number of places in the finite 
part. Thus, 2j gives four finite places; for 3) 48016, 


55 2) 2) e 2 
and 2)16(8(4(201. And rr 25 alſo four finite pla- 
ces; for 3) 187 5(625, and 9200 ne 

Repeating decimals are uſually marked by a - daſh | 
through the right hand figure, as in all the examples a- 
bove : but ſome chuſe to mark them by a point ſet over 
the repeating figure, thus, . 3, . 26. The remainder 
where the repetition begins is commonly marked with 
9 | Becauſe any quotient multiplied by the diviſor repro · 
duces the dividend, it follows, that any decimal multi- 
plied by the denominator of the vulgar fraction from 
which it reſulted, will reproduce the numerator with the 
annexed ciphers. Thus, if .75, the decimal of $, be 
multiplied by 4, it will reproduce the numerator 3 and 


the two annexed ciphers 


Now, ſuppoſe the given, decimal to be a repeater 3 


| ſuch as .z, reſulting from the vulgar fraction 3, if the 


repeating decimal be multiplied by the denominator 3, 
it will, by carrying at 9 on the right hand, reproduce 
the numerator 1 with the annexed cipher. In like 
manner, if the repeater . 5g = 2, be multiplied by 3, it 
will, by carrying at 9g on the right hand, reproduce the 
numerator 2 with the annexed cipher. Again, if the 
| repeater .7 =}, be multiplied by this denominator 9, it 
will, by carrying at 9 on the right hand, reproduce the 
numerator 1 with the annexed cipher. And, if the mixt 
repeater . 28 = , be multiplied by the denominator 
15, it will, by carrying at g on the right hand, repro- 
duce the numerator 4 with the two annexed ciphers. 
From theſe remarks we may conclude, that the right- 
hand figure of every repeating decimal is ninth-parts : 
and the fame truth may be evinced by reſolving the de- 
eimal into its conſtituent parts, in the following manner. 
The vulgar fraction 5 reduced to a decimal gives 
J Gc. ;. and this repeater reſolved into decimal conſtie 
"OR | B 3 . tuent 


\ 


„ * 


tuent parts, Fs rs + s; Ge. 10 infinity. 

But if we ee the right-hand figure to be ninth-parts, 

988 hav ee F of 1 = G V = $32. +. 5 = 
$22=7, the given vulgar fraction. And as the vul- 


gar fraction 3 gives .#7, ſo $ gives. go; that is, . 99 = 
A t. And, univerſally, A ſeries of nines infinitely 


Thus, gogo i; and ub -1 3 160d ogg v ol. 
and 44.9 = 45 
Henee may be aſcertained the value of an infinice ſe⸗ 


5 Sc. . And 175 + rio r 
If the denominator of a vulgar fraction be ws 1 2 


& w#& 


their powers, the 4 ag "Tk ch 75 vulgar 
| fraction will circulate. 


and mixt A pure circulate, conſiſts of the figures 


mixt circulate has a finite part betwixt the deci 


to diſtinguiſh the finite part from the circle, and one 
circle from another, by a comma, as above. Others 
Adath the firſt and laſt figure of the circle. It is likewiſe 


zins, by alfixing an aſteriſæ. v6 t 
ä IAMELT Th. oo. 
| Reduce Ar to a decimal. Af@=$ 


wo of two ee r Ter : —.— 


1 


= REPUCTION! of Put 


'-comioned is equal to unity in the ene on the left hand; 
ries decreaſi ing in a a decuple proportion, Thus, 26 Mm 


| nor 5. nor oF. N of 2 or 5, nor any pr 2 


 Circulates, like repeaters, are of two forts, vi. pure : 


of the circle only; as, . og, og, &c- or 18, 18, Cc. ial 


point and the figure that begins the circle; as, . o, 45, 
45, &c.z or .32, 142857, 142857, ©. Some chuſe 


uſual to mark the remainder where the new Tae be- 


The denominator 11 gives a Faure 11)0o(0g/9, _ 
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32 8 81, , 131. N25 . 
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= een, n, deu 
| 25 788 1222. 4 3 


It is f to eee, mla if any of the vulgar Frdc- 


. + 
Kea} 


Ts. * 


tions in the above ſpecimen: have both its numerator aud 


denominator muſtiplied by 9, there will ariſe a new vul· 
gar fraction of the ſame value, whoſe numerator will be 
the figures of the circle, 225 its 1 the like 


nanber ogy ee eee 
1 N. Nec 


Avrthe- leet "=; Wnt is * =; 


gives a pure circulate of two places, 5 any denomiga - 


tor, whereof 999, or gogg, or 999, Oe, fe multi- 


ples, will give a pure circulate of three, four, five, &c. 


places; that is, of as many places as there are 9s in 


- 4 @ 


the multiple. And ſueh denominators are all the prime 


numbers, except 2, 3, and 5, viz 7, 11, 13. 17, 19. 
23, 29, 31, 37, 41, Gc. ; allo their products into 3, 
viz. 21, 33, 39, 51, 57. 69. &c. Such too are all 


the powers of 3, N 3 7 9, VIZ. 1225 81, 245, 


729, 2187, G. 
I be reaſon is diss PRs if any diviſor; a8 35, & vide 


999 without a remainder, it will. alſo divide 1000, and 


leave a remainder of 1, to begin a new circle. 


To find how many places the circle will - conſiſt of, 
divide a competent pumber of 's by any of the above 
denominators, e e the operation till o remain; 
is the number of #4 's uſed N Om the nah: of . 
places. | | | 


Thus, 77599999 fix g's 'T bus, 27) 999 threeplaces. 
| 142857 | "oy & 4114 a el 15 3” 2 * whe bs I 
J 


a * : 


GI 
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tuent parts, becomes 75 + + 75, G. td infinity. 
But if we eſteem the right-hand figure to be ninth · parts, 


de barg vg L ef „. = Feger n c 


88 —7, the given vulgar fraction. And as the vul- 
gar | fraction 7 gives #7, ſo gives . 9; that is, . 9 
. And, univerſally, a ſeries of nines infinitely 
contioned is equal to unity in the place on the left hand; 
Thus, 99 i; and nd. and gg . 01. 

| and; 44-99 = 45- 

| Hence may be aſcertained the value of an infinite ſe⸗ 
ries decreaſi ing in a a decuple proportion. Thus, 76 


| Tha Erss, be. = J. And 75-86 Haber . 


IE the denominator of a vulgar fraction be neither 2 
nor 5 nor any power of 2 or 5, nor any product 
of their powers; nor 3, nor 9, nor any product of 
into 2 or 5, or into ſome of their powers, or roduct of 
their powers, the decimal reſulting from. ſuc * vulgar 
fraction will circulate.  _ 

Circulates, like repeaters, are of two ew. viz pure 
and mixt A pure circulate conſiſts of the fares 
of the circle only; as, . og, og, Sc. or 18, 18, c. 
mixt circulate has a finite part betwixt the deci + 
point and the figure that begins the circle; as, . o, 45, 
45, Oc. ; or .32,142857, 142857, Gc. Some chuſe 
to diſtinguiſh the finite part from the circle, and one 
cirele from another, by a comma, as above. Others 
daſh the firſt and laſt figure of the circle. It is likewiſe 
uſual to mark the remainder where. the new Trois be- | 


- ; Eins, by affixing an aſteriſk. 


P. FE... cn 


Med gn 4 Ir to a decimal. ; 
The denominator 11 gives a pure 1 5 


cirele of ivo figures, Tie i 3, pore 1 
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It is eaſy to perectve, that if . ang) of the Age frac- 
tions in the above ſpeeimen have both its numerator a 
denominator multiplied by 9, there will ariſe a new vul· 
gar fraction of the ſame value, whoſe numerator will be 
the figures of the circle, and its denominator ths like 


_—— of 9 's, apes abr esp T. ae 


** 


3 : bow 24 - i 

Js „ 

3 K* 22 259 3 3 74 
RING ron, _— IIS is 


Avrthe- hs 115 ee is a — | 
gives a pure circulate of two places, 85 any denomina- 
tor, whereof 999,. or 9999, or 99999, Ge. fre multi- 
ples, will give a pure circulate of three, four, five, &c. 
places; that is, of as many places as there are 9's in 
the multiple. And ſuch denominators are all the prime 
numbers, except 2, 3, and 5, viz. 7, 11, 13, 17, 19 
23, 29, 31, 37» 41s &c-; allo their products into 3, 
viz. 21, 33, 39, 51, 57, 6g, &c. Such too are all 
the powers of 3, eker 3 * 9, vis. 8 sr, 243» 
7 20z 2187, Ge. 3 

The reaſon is phinzs for if any A as 35, Weite 
099 Without a 1 it will alſo divide 1000, and 
leave a remainder of 1, to begin a new circle. 

To find how many places the circle will - conſiſt of, 
divide a competent number of 9's by any of the above 
denominators, continuing the operation till o remain; 
and the number of WY uſed wY ſhow the numb 
Poe, N | | 
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The number of figures ina cirele, when ſome power 
at's is the denominator, m alſo. be found: N : Di- 
2 5 the given Jae üer by g, and the number of 
units in the quot will be equal to the number oſ figures 
in the circle. Thus, 9)27(3 my” Thus, 9) 81 ( 


places. Thus, 9)729(81 pla Thus, 912187(243 
Places, &c- | 


I ſhall now ſubjoio a” aber: 5 oben of hos. pure 
circulates that ariſe from the above primes, their pro- 
Aan into, 3, and e of '3s and gh a fewremarks = 
bo eee Wat 7obt 414 EIB TBS 3] . : 
8 nenn 525 * tes > 40 bla. 
| 7 3 142857, 142857, 142857, 14 fix 
1. = -09,09,09,99,09,09,09,09,09,09,09,09, two 
| eee ee e „ 
£5 ==/.0588235294117647,05882 75294" fixteen © 
"25 = -052631578947368421,05263157 eighteen - 
* = 04761 9,047619,047619,04761 9,04 ogy 75 1 
27. = +0434782608695652173913,0434 twenty · two 


27 2 903 7037,37, 03 7, og 7,03 7,037, three 11 5 
| "5 => -0344827;862068965517241371931,03 twenty- eight 
Ir = = .032258064516129,032258064 fifteen 


33 = +03,03,03,03,03,03,03,93,03,03,03,03, two 
27 = .027,027,027,027,027,027,027,027, three 

A = -025641,025641,025641,025641,02 BY i 

_ ir = 02439, 2439,02 439,439,439, five 
ff :92325581 39534883 72093,023 | _ twenty-one 


The greateſt poſſible number of places i in a circle will 
* be one leſs than the number of units in the prime 
denominator.” Thus, 7 dividing any numerator may 
leave a remainder of 1, 2, 3, 4, 5, or 6, but cannot leave 
7; and therefore the number of places in the relulting 

 Eirele cannot exceed fix : for where any former remain- 
der recurs, the circle begins ane wp. 

Of the above CG. thoſe reſulting from the prime 
1 numbers, 


«4 


— my 


| Chapel. bern „„ 


| numbers, And con ren number of places, 
have the ſum of their obs, 27 to the 888 of 9 
into half the number of figures in the circle. Tus, 
= 142857,=27 =9x 3- And, o = g=9x1. * And, 
586 235294176, zo 8. For one half 'of 
the circle, added to the other half, gives a ſeries of 9 ; 

4 equal i in e to half the figures of the cirele. / *. Bes 


| 41 241 fit 44 h N 4 q 

Thus, 142 and thus, 05882352 ' s by e oily. 
857 84 7 „% ny 

= ' Mas, 


Wh divide a repeater whoſe repeating figure is not 
A matte of 3, the quot will be a pure circulate of three 


places. Thus, 3)-711(037, and 3)-$55(185, and 


3)-777(-2599 
If 3 divide a pure circulate, the circle not being a 


multiple of 3, the quot will be a pure circulate of thrice 
as many places as the circle of the dividend. Fhus, 

. 3)-037» 037,037, (4012345679, 

_* Mixt circulates take their riſe from fractions "whoſe 
denominators are the prime numbers 7, 1 I, 13, 17, Ig, 
23, 29, &c. multiplied into 2, 5, or 10, or into ſome of 

their a or product of their powers. 


| cede to a decims 
The denominator 28 = 7 | 
AX 2x, gives 2 mixt circulate, -.. .. 
\ conſiſting of - the finite part 32, 
and a circle of ſix. figures or 
places, whoſe ſum is — to 
the product of into half the 
number of ſigures; 5 
=27- © 


* 


further ſpecimen of mixt ee for the learn- 


1 inſtruction, is here ſubjoined. | 
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2 56, 
s s 
4H, — 11x2 G3 90 
= 230769, 2 140760, 
a. rn = = 95 30 _ me. 5 2, 
n 1 42749312 175 
11 N 188135040 7Ga7egns, TD mM . 
453 = 463 =-97,17368q210536305709,0 
500 19 * 7 
278 . i 7281990 8094840, 11 « 


1 


as # , 4 * El 1 
1825 3 
f a, TEE 91 4 j 
n=" — = : 890, | 
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The number of places, both i in ah kalte part and | 


1 in the circle, may be aſcertained thus : Divide the de- 


nominator of the erer fraction by 10, 5, or 2, as often 
as poſſible, and the number of diviſors will ſhow! the 


number of places in the finite part; make the laſt quot 


a diviſor, and the dividend any e nt number of 9's 3 
continue the operation till o remain, and the number of 
* e rag be equal to the number of ee . 

| 110) 5) f 
* e Thus, 10)20$00(zogo(205(41 3 and. minds 
(2439, and o remains. 80 1 conclude, that the finite 
part will conſiſt of three places, and the circle of five; 
Dniverſally, any vulgar fraction being given, we may 
determine whether the decimal thence reſulting will be 
finite or infinite; and if infinite, whether pure or mixt; 

with the number 6 F Ge. in the following man- 
given vulgar son to its loweſt terms, 

then divide the denominator by 10, 5, or 2, as often as 


poſſible; and if che laſt quot be unity, without any re- 


Vor. II. 5 . Zi mainder, 


ieder, Te RP is M$ pre the 1 of dit | 
ſors ſhews- a. number of decimal Places. - Thus, cs | 


reduced to its loweſt terms is 255 and 10)r colt 1 5(s 8 


2)2) 

(al 2(1. 80 the decimal | is fire and conſiſt of five 

places, wiz. . 01875. 

If thelaſt quot be 3, or any power of Js the reſultin 
decimal will be a mixt repeater, the number of whoſe 
finite places will be equal to the number of diviſors. 

Thus, ſuppoſe the "PT fraction in its loweſt terms to 


2). 
be 27 now, 92401 2(6(3; and accordingly the reſult. 
ing decimal is a mixt repeater, whoſe niler Port conſiſts 


of three places, namely · 9 18. 
If the laſt quot cannot be divided by 2, 5. To, or 3, 
he reſultin 3 will be a mixt circulate; and the 


5 way of finding the number of places, both in the finite | 


part and chcle, is taught above. 

If the denominator of the given vulgar fraction can 
be divided, neither by 2, 53 nor 10, the reſulting deci- 
mal will be a pure repeater, or à pure circulate, accor- 


ding as the denominator is 3 or g, or ſome of the prime 


nander, 11, 13, Go.; as has been already explained. 

Every vulgar fraction may be reduced to a decimal, 
Gates! or infinite; that is, to a finite decimal, to a re- 
peater, or a circulate. For if the denominator divide 
the numerator with ciphers annexed, fo as to leave no 
5 remainder, the reſulting deeimal is finite. If the re- 
maining figure be always the ſame, the reſulting decimal 
will be grepeater. If neither of theſe be the caſe, yet, 
becauſe the diviſor is a finite number, the remainder at 
laſt muſt either be the ſame with the numerator of the 
vulgar fraction, or the ſame with ſome preceding re- 
mainder, and then a new circle begins; and conſe - 
quently the reſulting decimal will be a circulate. + 
Becauſe in circulates the circle runs on ſometimes to 
| 165 18, 22, 28, 81, 243, Oc. places, and becauſe, in de · 
eimals of every fort, the finite part runs ſometimes on to 
many places, ſuch circulates, or finite parts, may, with- 


; A - Beth ALS 4 

out any dachi error; be limited at fiye or ix places, 
and uſed as finites : for five decimal places, divide the 
integer into 100, ooo equal parts, and all the loſs, that 
can be occaſioned. by. ſuch limitation is leſs than one 


1 Ii t of the er. And in moſt 


WT divide the integer into 1000 equal parts. «4 
= Circulates, or finite parts, thus limited, are e 
= 2roximate decimals; and are ſometimes marked with + 
or — annexed, according as the right-band figure is ta- 
ken leſs or greater than juſt : for in limiting the deci · 
mal, if you foreſee that the ſucceeding ſigure of the quot 
W would be 6 or 2, or any figure above 5, you leſſen the 
error by l the n 1 of the N 
j 5 VU». 
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'PROB. „ 8 
To reduce the parts of Coin, Weight, Meaſure Time, 


8 &c. to decimals. eiten of bag 
This * be done e ways, as follows. © -- 4 


METHOD. I 


= Convert the given part or parts to a vulgar fraction 
1 2 the i e 200 then * the JED —_— 195 a 
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Es,! I. Reduce 9 pence to the decimal of a failing, 
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Here the fraftion 3 Fe ; and > 8 
the denominator 4 = 2x 2 gives | pax : 


f 2 
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1 | caſes, the decimal may be limited at three places, e. 7 | 
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1 5,64. to to the decimal of a pound. 
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The fraction 125 = 28 = 5 7-2 
and the denominator 40 =10o x 2 


x gives a finite decimal of three _ 
W 0 
*. Reduce 185. 44, to the decimal of a pound; 
18 4=H2=H=H% 01546 L. 
12 IE? NT OWWS 2” 


* 8. 


The denominator 12 22 21 3 
Sie mixt repeater, the finite part 
of | 


= 952 99898 
$35 = -776041f 


cle ee i UA. * 


Ex. Boil 2 - 4. Eb ben & M5 IL. . 8 9 * - | 
7. 14 3 2 = $95 = 714582. e | 

8. 10.6 0 +525 - 

9. 12 8 1's 50 | 
10. 13 4 © . 
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* I. Reduce oY to the decimal of "quarter. 
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20)17 al 60,7 1257 % 32d 


112 

ä „5 pogo 

f wy NAV > 2 . . 200 1811 22 . 1175 erty 
Here the denominator 28, 196 © 


being the product of the — | 

prime number 7 x2 x 2, gives 18 3 

2 mixt circulate, the finite 
t conſiſting of two places, 120 * : 1 
and the circle of fix figures 112 

for 7)999999(442857, ad 3 5 

leaves no remainder. | 2 2 A. 
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The denominator 112, ___ 
the product of the prime num- 


ber 7'x 25:2 x;2 x.2, gives a 
mixt circulate ; the finite part 


conſiſting of four places, and 
the circle of fix figures, 233 


4 


More AT” os one 2 or 1 12 5. being the integer. 
Ex. Q. ib. . C. FE + 

3. 1 27 15 = e = 40944196, 4557,42 
+ 3 14 o 28 = 875 
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Ex. 0. N 702i) C. 2 N L . 
$+ 2 21 == 2 4 687 8455 af 25 15 

8 16 0 = —- 1471 Ars 2% 

8. 0 23 o 2 — 11 = 1160, 1428 5, 1 

9. 0 o 1 . eee, 


62 1 «4 + 4 * 11. 0 10 8 1290 en 1 


3 "TROY WEIGHT. 
Ex. 1. Reduce 16 o_ to the decimal of an ounce, 


Er. 02. ; | 1 5 . 
16 = b r 35 noun © 5 coy wages 
The denominator my 210 K 4 gives 2 ad. 
* ixt .repeater, the finite _ d 5 11 
fon 


«X . 
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The denominator 80 = 10x 2x 2x2 _ —= polo 
gives a finite n Lon four n as 5 
; 9 formerly obſerved. 2 8 I 3 


More examples” a one . Troy 3 the integer. 


Ex. oz. du. gr. bb. 
3. 11 19 23 = . 9998 2634 
4. 7 10 o 2. 625 
5. id o = 075 
6. @ 0 1/= .,0001736x 
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REDVICTIION: of | EY 
G4 WINE-MEASUR D .o - - 
Er. t. Reduce 3 N to the decimal of a gallon 


Pts. Z of FFF N 

e ee . 
2 mt decimal of flires places. 56 
- 3 2 3 5 . an, 4. £3 27 8 


1 + 1 So 
Ex. 2. Reduce 25 gallons 7 pints: the ens of a 


5 7= = 151 = = 5 = 77 
5 +, | „ 2210 10, 142857 bbs. 
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The denominator 56=7 x 2. 240 


2 2 gives a mixt circulate; 224 : 8 | 
| the finite part conſiſting of three 1 og eee e e 
| places, and the circle of ſix fi a | 
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More examples; one hog ſhead W the F wn 
Ex. Gall. pre. Fd. — e 
3- 62 7 = „„ | 46% pb — e _ 
4. 33 5 = 35 5 of „„ a" "OM 


5. LONG MEASURE. 
Ex. 1. Reduce 5 inches to the N of a foot. 2 


„ 
5 = 1 1972 46 dor 
20 


The denominator 1222 *K 2 3 gives 12 
a mixt repeater, as was already obſer- 80 


- 


ved. „„ 3 
. 7 

Ex. 2. Reduce 1 Fogt 8 inches to ths decimal of a — 
yard. : 

F. in. 2 : = 4 oy Line 6 29. 

I 8=3=3 = „ . 
2 — Yol. J yard. 
5 5 „ 

7 „ 


_ WW Senominator;- 9 gives a pure —_— the quor 
being a continued repetition of the numerator. 


More examples, one yard being the integer. 


Ex. F. in. Ta. 
3. 2 11 = 074 


4. I 9 = 587 


vor- n. 5 6 TIME, 
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$72 6 gs 
: : 5 . 5 * 6. 43; DT 44 1 E. . 
„„ I, Reduce 17 bours to the decimal, of a . 
- 1 H. Day. e ED 
es © 241150 7087 wr 
| - Eo eh 70 : an 


The . 24 2 * 2 12 200 
x x 2 gives a mixt repeater, the finite 192 


5 on * . _ places. 5 
5 > „ 272 5 Y 
nn 1 
Ex 2. Reduce 12 hours 36m minutes to > the decimal 
of a day. 24D Jiao); 5 El 
H. min. 8 . 


32 36 966 = #12 = TTY 
70) 5 Ys day. 


The denominator 40 = 10 x 2 x2- * 100 
gives a finite decimal of three Races. - 
| J » Ho ö N * 1 0 
&'Þ G00 
. (o) 
More examples one day being the integer. 


Ex. H. min Day. TATA : 
3. 23 59 = oe, 1 
4. 5 3 239583 


* 


METHOD II, 


Here there are two cafes. 


I. If the given parts conſiſt of one denomination, in 
this caſe reduce the given parts to a decimal of the _ 
next ſuperior denomination ; again, reduce this decimal 


to another decimal of the next ſuperior denomination ; - | 


chin. p EC 1 M *Der 7 
and proceed in this manner all you bring it to a decl. 32 


mal of the integer required, 
A decimal of a lower denomination is eas to a 


decimal of a higher, if you divide it by the number of 


units in the lower which makes an unit of the higher. 


Thus, the decimal of a farthing is reduced to the deei- 


mal of a penny, by dividing it by 4; and the deeimal of 


a penny is reduced to the decimal of a ſhilling, by divi- 


ding it by 123 and the decimal of a chilling is reduced * 


to the decimal of a pound, by dividing it by 20. 


Thus, let it be required to reduce yd. to. the decimal 
of a pound Sterling. To perform this, I firſt reduce 


9d. to the decimal of a ſhilling, by dividing by 12; and 
then divide the decimal of a W by 20, as follows,. x 


Wo „ 18 „ 
9 5 and 12)g.o atoms: Fg 9. 
84 B 60 , 


3 


In dividing by 20, becauſe the * * 
firſt dividual takes in two decimal 60 of 4 of 
places, I ſet o after the decimal Tour 
point, the quotient-figure 3 OO : 0 100 


— 


decimal ſeconds. CTC 
5 1 2 ON 
55 17 — given parts be of different —— 
Work pak „ 4 : 
ein no tag L. E 8. 


us Place the numbers that. make an unit of their re- 


: ſpective ſuperior denominations, under one another, a3 


ſo many diviſors; ſetting thoſe of the loweſt N 
. uppermoſt. 

On the right of the Jiviſars ace the ſeveral given 
ma as ſo many dividends, and the loweſt of the pare” 
uppermoſt. | 

3. Annex ciphers to the uppermoll Aided; or, ra- 
ther, ſuppoſe ciphers annexed ; then divide, placing the 
quot on the right of the following dividend. Again, 

1 this mixt number by the following diviſor, pla · 


5 e _cing 


— 


* 


25 | EE MUG NFO of patt 1. 


eing the quot on the right of the ſubſequent dividend. 
Proceed in the ſame manner, till you have divided by e- 
| "oy diviſor, and the laſt quot is the decimal required. ts 


EXAMPLE: 
| Reduce 148. 9 d. 3 f. to the decimal of « poutd. | 
Here the numbers that make an 

unit of their reſpective ſuperior de- 
nominations, viz. 4, 12, 20, are 

placed under one another, as fo ma- E. 

ny diviſors; and oppoſite to them e 125 


the given parts 3 f. 9 d. 145. are 
placed under one another, as divi- 
dends; and the ſeveral diviſions be- 
ing finiſhed, the laſt quot .740625 is a decimal of a 
pound equal to 14 8. 9d 3f. 
The reaſon of the rules is obvious: for the diviſors 
ate the component parts of go, the number of far- 
things in a pound Sterling; ; Le therefore, if we divide 
by theſe component parts, as in the above example, we 
ſhall have the ſame decimal as would be obtained by 
reducing the given parts to farthings, and then OY. 


Ciphers o on the right of any diviſor may be cut off, 
as in the above example; or quite omitted, as in the 
following examples: ſuch omiſſion being compenlated 

by the ciphers annexed to the dividend. 
When the quot of any diviſion is a repeater, or eircu· 
late, the next diviſion muſt be earried on, not by an- 
nexing ciphers, but by annexing the repeated figure or 
3 of the circle; as in the examples W 


- TEXAMNFTEE 
Reduce 18 8. 4 d. 1 f. to the decimal of a pound. 
Here, in dividing by 2, the h ot” 

quot is a mixt repeater ; and . 

. therefore, in dividing by 20, _ | 


"i x 


= - is, by-2, after the dividend is ex, 24.8 

1 hauſted, I annex the repeating fi. 218.3545 
mn gure 6, and the quot, or decimal © L. 
= * a mixt fepeater. 9 177 08 


) 


e e N 3 
ore ; f 
* - 4 7 
2 - mm * ro * — 
; 4 4 3 5 . — be * * 
5 # . 1 4 7 , ; 4 
* £ 2 
: * 7 N 2 2 5 . 
N 2 — ) Y ; 2 2 1 
J 133 a? wo = 2 4 


E. A MP I. E. park ng oy 

Reduce 3 . 18 lb. to the deeimal of a c. ir 20 n 
Here, becauſe 28 is a trouble 154 
ſorns diviſor, I divide by the 2 1 


component parts 4 and 7, and 
the quot is a mixt circulate. . 


In dividing the circulate by; 4 af- dhe, 3.642857 1,42 
ter the dividend is exhauſted, inftead . 910,7 14285,71 
of annexing ciphers, I annex the 
figures of the circle, and the quot, or dein ſop . 

comes out another mixt circulate. en 


EXAMPLE Ww. 


Reduce 10 ©: oz. 18 dw. 16 gr. to the decimal « of a lb, 
T roy. 


4 


Here, again, | Joftcad of dividing by | 
24, 1 wv ah we RY pargs w 


4 
and 6. © CITES 24 
F "3 : | 
77 * 8 . * 2 oat e 
: 24 $2 ; 4 18 * m 
5 8 * * * F 
* 9 0 as ate RES * 2 * 1 * my 
» why ty ö EF » > ö 4 
o F 0 a 1 — 
. 3 „ 3 — 
— 2 ns OF FFAL 2 


The Ha left, i in \ Method . for the learner's . 


erciſe, may be here ST 616 10 duced by this 
ene 25 


172 $73 Da 


M 'E, T, H o D. k. ws 41:21; od 


When he een parts conſiſt of enn denominations, 


we may find the decimal to each of theſe denominations. 0 
ſeparately ; and the ſum of the” decituale thus Found is 


the decimal ved. 1 I 5 att 


4 4 4 * 


E K 1 MFI 


N 16 s. 6 d. to the decimal of a phos = 
$5 „ 4. 


| 64. > fi 025 V 


825 = 216 6 £2 3842-51113 Us taut 


* 
0 7 

- 

* N 
v 


: . RE DU CGTLON ef pat H 
EH AMT LE. II. 
Reduce 138. 4 d. 2 f. N 2 pound. 2 
e ee %% OOH 271 
145 = -O1 $666 

Fo = A. .: . "i 

HH . 
Reduce 8 oz. 19 dw. 8 gr. to the decimal of a Ib. 


Tro 1 ; 5 
N 1 22 . 


Bye: e = 00138; 02. du. gr. 
5 1 3 3 


The Raue 1 calle be 5 by adding the ouk; 
gar fractions, and then reducing. the vulgar fraction of 


their ſum to a decimal. 
Thus, in Ex. 4 Ne may fay, Mt xfo=1052+ 


258 = = $809 = 146 18 —15 | 3 "Ss bra 
5 4 0 e E ＋ H 0 **. IV. 74 Frere "Fe 710 


The decimal of given parts may frequently be known 
by inſpection, without any operation: for becauſe L = 
25. 5, 4 = 75 2 Js 2 2 3 2, u. 
2 . Ge. it follows, that if the given parts be equal 
to 4, J; 8, &c- of, the integer, the correſpondent Ve 
mal will be. 25, . 5, -75, Cc. — 115 
— hus, 3 inches = £ foot, . 25; and 6 inches = =>: 
foot, =.5; and 9 inches S foot, =.75; and 4 —_ 
5 = + foot, Q.; and 8 inches = foot, . g. 
In like manner, 4s. 2 Xo, <2 and 6 3. 8 d. =} p 
iz 4d. =23 L, = g. f | : 
But the decimal anſwering to any. number of killings, 1 
pence, and farthings, may be readily found by inſpec- . 
on _ to three places, in the following manner, viz, _ 'Y | : 
| Ha 


a te nn » — " 
3 ů — 
—— ou — 


— — * 
2 r * 


— > Ys — 
— — Y wana. 


— 1 — * 8 
— —— ＋—ä—4—4—ẽ— . —-— 
— — 4 8 
% d; ; 
3 


" 
Ss 4  XXA#b +a 


_ 4 7 — — — 
—— 2 —— — 
an OO —— — 
———— .ß— 
% x 


— 


Ggure for the place of primes; the number of ' farthings 


in the given pence and  farthings, »increaſed- by-ugity, 


when their ſum amounts to 24, or upwards, generally 


affords two figures more for ſeconds and thirds; but if 
the number of farthings in the given penee and farthings 
amount only to a ſingle digit, that digit goes to the place 


of thirds, and o fills the place of ſeconds. Here obſerve, 
if the given number of ſhillings 


os 


ſeconds muſt be increaſed by 5. 

Ex. 4. 8 <> . „ 08 4 

. 16 6% % od 0% 
1 3-30 1; tbkg 9 
3 = 982 
o = 


* 
* 
pg 
A 
oO A 


&# ü D 7 
75 . * # 46 $48 


In Example 1. the half of 10 8. gives 5 for primes; 


the 6 d. 3 f. make 27 farthings; which amounting to 


24, 1increaſe by unity, and have 28 for ſeconds and 


the e⅜!C ; 


8 
3 


In Example 2. the half of 148, gives- 5 for primes, 


and 1 d. 1 f. make 5 farthings; which being a ſingle di- 
git, 4 ſo many thirds, and I put o in the place of ſe. 
co 8 ff.... mn | 

In Example 3. the half of 19 8. gives 9 for primes, 
and 7 d. 3 f. make 31 farthings; which amounting to 


24, I increaſe by unity, and have 32; but 19 8. being 


an odd number, I increaſe the place of ſeconds by 5, 
and ſo have 82 for ſeconds and thirdſs. | 


In Example-4. the half of 17 s. gives 8 for primes, | 


and 6d. make 24 farthings; which, increaſed by unity, 
is 25; and becauſe 17 s. is an odd number, I increaſe the 
| pl of ſeconds by 5, and ſo have 75 for ſeconds and 
' thirds,  -. ; TTY 


— 


Half the greateſt; even number of ſhillings gives the 


be odd, the place of 


$ 


0 * - - - = 
, „ N : 
- 4 — - 
. : F 
O O ' 4 ; 
— 4 1 : „ Lex ; ; — * 
5 0 „ 5 F 
i 1 by 
: _— , ©, RS - 
* 2 : | 
5 — + - $27 £5 1 7 * 
0 —— 5 2 8 * . * 
* * wy 1 ag — * * 
a 
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a: # 


32 _REDIVCT LON of Part I 


In Example 5. the half of 1 8. gives o for « didhies; 
9 I s. being an odd number, gives 5 for ſeconds; and 
as' there are no pence or * as can be no 
thirds, 
- In Example 6 6. no ſhillings gives o for prickes, and 
2 d. 1 f. make 9 farthings; which, being a fingle digit, 
goes to the place of thirds and 0 fills the place of ſe- 
8. 

The reaſon of incteak ing the number of farthings by 
unity, when their ſum amounts to 24, or upwards, is 
obvious: for a pound in farthings js 960, and in thou- 
ſandth parts is 1000; conſequently, 500 = 480, and 
50=48, and 25 = 24 If therefore to every 24 far- 
things unity be added, we change the farthings, or 960 
parts, into rooodth parts. 

The reaſon. of adding 5 to the place of ſeconds for 
every odd ſhilling is alſo evident: for 1 $2 L. S8 
= 05 
Es decimal of three places is exact enough in moſt com- 

putations; but if the complete decimal be required, it 
may be found as follows. 

Take half the number of farthings it in the pence and 
farthings, rejecting ſixpence if there be one; to the 
half number of farthings annex ciphers, or rather ſup- 

ciphers annexed; divide by 12 till o remain, or 
till the figure in the quot repeat; and the quot annex- 
ed to the three figures formerly found is the decimal 
complete. The former ſix examples, CREE? in this 
manner, follow. 


A 
1. 10 6 32.528125 
2. 14 1 1 =.7052087 
* 19 7 3 = 9822918 
4. 17 6 OS . 875 
VVV 
; 6. 0 2 1. 009375 


Fg 8 — * > 1 - on ; + 3 
: » ” i 4 1 c ++ uf * Ye ” „ — *# - 2 ; 
OS EIT oe %, oo. -- 3: yi ct 1 
- + 13 — 13 | . . : - 8 4 #% 2 S * 4 
a 4 N n * *S - — a V ” 4: 4 Sa ny - * 
Chap. II. D TMA IL. 1 33 
% e * * PL - * 5 a 8 
> ” + * 5 11 + 
— E 8 E: 


To Ex. 3. rejefting the 644, the half of the farbe: 
by 10g, and 12)1-5(22563 and (bls Saas anohenta 328 > 
completes the decimal, which is finite, there being vo 
remainder. 2211 Cie 5 di 
In Ex. 2. the half of the farthings in 1 d. 1 f. 18 2.5, 
and 12)2. 5264; which, quot, annexed to 705, com- 
pletes the decimal, being a mixt repeate r. 
In Ex. 3. rejecting 6 d. there remains 1 d. 3 f. 3 the 
| balf of which in farthings is 3.5, and 13) 3.502918 
which quot, annexed to 982, completes the {8 nf be- 
ing another mixt repeater. The remaining three exams * 
ples give finite decimals. © 

The reaſon of the above operation is obvious. For 
we reject every 6 d. becauſe the farthings in 6 d. was 
converted to thouſandth parts, by adding unity when 
the firſt three figures of the decimal were found : but 
the farthings in the other pence and. farthings, being 
carried to the quot without any correction, are defec- 
tive; and may be completed by ſaying, As 24 to 1, fo 

the number of given farthings to the additional part; or, 
As 12 to 1, ſo half the number of farthings to the ad- 
ditional part; that is, we divide half the number of 
farthings by 12, and the quot annexed to the three fi- 
gures firſt found, completes the decimal. 

The decimals of pence and farthings may alſo be com · 

pleted in the manner following. 
Mlultiply by 4 the figures in the place of ſeconds and 
thirds, if leſs than 25 or multiply by 4, their exceſs, 
above 25, or above 50, or above 75; to the product 
add 1 for every 24 it contains; and you will have two 
places more to the decimal. If the fourth and fifth 
figures thus found be ſtill imperfect, proceed, in like 
manner, to multiply them, or their exceſſes, by 4, to 
the product adding 1 for every 24 it contains, and you 
will gain two places more to the decimal ; which will 
nov either be finite, or will terminate in a repeating fi» 
gure. | | 
Thus, in Ex, 1. the exceſs of 28 above 25 is 3, and 
3X 4=12, the two ſubſequent figures of the decimal. 
ut the decimal is ſtill imperſect: for all decimals of 
Vol. II. | " ; this 
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Part II. 
this ſort are imperfect, except when the laſt two figures 
ate 25, or 50, or 75, or when the decimal terminates 
in a repeating figure. Accordingly I proceed to find o- 
ther two figures, ſaying, 12x 4 48, and 48 ＋2 = So, 
vhich completes the decimal. 

In Ex. 2. I ſay, 05 * 4 = 20; but the decimal being 
füll imperfect, I ſay, 20 * 4 = 80, and 80 3 83. 

So the decimal repeats. j 
In Ex. 3. the exceſs of 82 above 75 is 7, and 7x4= 
28, and 28 +1 * Again, 29 — 25= 4, and 4 * 

4=1 
| 7 6. 1 ſay, gx4= 36, and 264-2 =. 
203; 37 — 25S 12, and 12 X 4 = 48, and 48 2 


| Ape aſi; of the rule now aſſigned will appear, by 


WE conſidering, that if 6d. or 24 farthings, require the ad- 


dition of an unit, to complete the decimal, every ſingle 
farthing will . the addition of of an unit ; but 
xx =-0418. therefore, the imperfect decimal for 
the farthings be "multiplied by. o4 18, the product will 
be the additional part. Thus, . 001, the expreſſion for 
one farthing, multiplied by 041 2 gives ,000041g for 
the additional _ 7 


001 . | i: „ 
«000047 4 | 


And oo 1041S is the decimal of I « farthlng complete. 


But 041g being a troubleſome multiplier, it is bet · 
ter to uſe the multiplier .04 = =; and as a twenty- 
fifth part is leſs than a twenty-fourth part, by 1 in 24, 
it is plain, that if you multiply by .04, or ſimply by 4, 
adding 1 for every 24 in the product, and annex the 
product thus increaſed to the imperfect expreſſion for the 
farthings, you will have the ſame een as if you had 
009) ARM by .041g. | 


METHOD v. 


The decimal for the parts of coin, weights, and mea- 


* fures, may calily and FOTO YE be obtained, from 
the 


— 


8 
4 * 4 
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the followiog tables, conſtructed for that purpoſe: in 
uſing of which, take the decimals for the ſeveral given 
parts; add them, as taught in Addition of VG" 


| and 1 ſum | is the decimal required. INE 
" SXANDLE CL 
Required the decimal of a n for 15 8. 2 


15 8. 75 
7 Gr. 20186666 
r = 003664587 


pe |  Anſe «782831250 L. 


| EXAMPLE II, +4 
r an 


2Q 2.5 
"12 Iv == Te 
9 0 z. = . 0 502232, 1428 57, . 


: Anf. 6121 6517, 8 571 42, 2 5 
EXAMPLE ju 

| Required the decimal of a lb. Troy; for 10 OZ. 7 dw. 
1 . | | 


10 02. =-83333333 
7 dw. =. 2918666 


1 gr. == .0001736r | 
Anſ. 86267367 lb. Ty | 


The decimals 3 in the tables are given com plete, to an- 
ſwer ſuch purpoſes as may require accuracy; but the 
practitioner may limit them to four, ſive, ſix, or any 
number of places, as he ſees en The tables follow. 


E 2 | L. MO- 


—— — 


RED % rio or 


—— 


* X 0 N E 9 +4ld 
TapLy "4 One pound.the integer. | 
N | 8 Farthings U 
. G01 doof 
I I. dos [oo20gg I. 01041 ß 
15 0125 l. 03125 l. oo 5625 
2 ors | - |].oozo8z 
25 208 . ooaοοανι 
1 : 003125 


Chaps I. 


. 
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DECIMALS. + 
Tals H. One {billing the i integer. 


Pence, 


> * 
7 N 
* 
9 


1-0625 


FONTS 7 my 


. — 5 _ 8 —_ 
ky; r 0104185 2 
* 041 1.0208 3 UN ? - 


 AVOIRDUPOIS WEIGHT. 
TAT I. One tun the integer. 31 
R 
1.050125 ed Th 75 e 
2.1 [. 025 . 0008928, 57 1428, 116 8 . 00) 1428, 57 1428, 
30450325 1392.8 52142. 17] -85].0075892,857142, 
4.2 J .0017857, 142857, 180.9 |.0080357,142857, 
51.251 0022321, 428 57 1,19 951084821, 428 9) 1. 
6 2 My | 00267857 14285, 20 7 .0089285,7 14285, 
71-35 5 14.003125 IJ] 4. /s 
81.4 00357 14, 285714, [224 oo98214, 285714. 
6 -0040178,57 1428, 23] -- 2402678, 57 1428, 
10. 3 .0044642,857 142, 24] [-0101142,857 142, 
111.55 . oo49 107, 142857, 25 011160), 1428 57, 
12. [0053571442857 11126] 4.11597 7,4285715 
13.65 | EF | 0120535714285, 
AA 00625 __ 1 2 
Tasrz | 


r 
[| 


Eee 


ETI 


eli of Pare, 
TaBLE II. One C. 1 b. Ys Seaiges : 


SEE. Danes 


, =o 
* * 
| 7 7 02 o 


25 


—_— 


j-089285 71, 428671 


1-125 


.oo89285 7, 14285 7, 
01985714, 285714, 
.04678571, 4285 71, 


— — 
00111609, 142857, 
00167410, 714285, 


03571428, 551428, 
4464285, 714285, 
05357142, B5 7142, 


0022 32 14, 285 714, 
«0027901 7, 85 7142, 
0334821, 428571, 


0625 8 
07142887, 142857, 
08035514, 571428, 


.0039062.5 
.00446428, 5 11418, 
.00502232, 142857, 


og 821428, 571428, 
10714285, 714285, 


058035, 714285, 
00613839, 285 714, 
00669642, 85 7142, 


11607142, 857142, 


.00725446, 4485 Ms 


IV 8 . 


14286 714, 28571, 
15.181785 71, 42837 
18 16071428, 871420 


16964285, 714283 
17857142, 85 7144 
1878 


19642857, 14285) 
20535714, 285 714 
21428571, 428571 


251-22321428, 571428 


23114285, 714285 
24107142, B57 143, 


16 


0078125 


#339255 7, 143557, 


00839053, 571428, 


» 4 


TABLE III. One Ib. the integer. 


| 0Z. | 


.drams. 0 
«00390625 | 
| -0078rz5 

1 .01171875. 


1.018625 
Ee 


1 


11 
12 
13 


dra ms. 
23478 
02734375 
: 03 125 ö 


J. o35 15625 


drams. 
4296878 
oa68 7s 
ogo78125 


546875 


1 
— 


6875 
75 
8125 


878 


2839028 15 


29375 105859375 


7 2 
ae ® 1 
* had 
: * 
5 
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Ile 4 1810 i] 


25 TROY WEI GH T. 
"TaBLE I. One Ib. the integer. 


4 
7 


n 
— 


8 -m O 


| "grams. f 


N. 


; 


00017367 
00347 
0052083 


13 
14 
1 


ooo 
.o008680 7 
0 10419 


16 
17. 


05 


_— 


— 


00121527 


00138 
0015625 


19 
20 
21 


0017367 


oo 9οοννrf 
02083 | 


22 
23 


dw. 


55 
0583 
0625 


07083 
18.075 
07915 


grains. | 


.0022 5694 
0024339 
.00260416 
loo2f / 


.0029513$ 
003125 


60329867 
00364587 


0038194 
9039930 


'TABLE 
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„ TABLE II. One ounee the i integer. 2 


DECIMAL S, £5: ht + 398 7 


N. 4. J. grains. . Tw. grams... 
1 1005 02083 131.65 [027083 _ 
21.1 [. 00416 14.7 1.0291 
35 00625 IIA 
4.2 . 0083 160.8 . %o - 
5. 25.010417. 850358 u 
61.3 [.o125 [18.9 J.0375 i 
71.35 1458319953958 3 535 
. % if, ei 
2 .45].01875 2 04375 
10. 5 2083 [224 04583 
11.55/22 91833 e 
12 6 . 5 


4. APOTHECARIES WEIGHT: 
5 TABLE. One lb. the integer. 


0Z. | drams- ſeruples. grains. || N. " grains. | 
.083 1.010416] .00347# [00017 30x || 12 .00208z 


.16 . 2083 
25 1.03125 


5 4156 


ooo; 2083 144292420 5 


2 8 JV leasen 
> 
= 
>& 


0 520833 .ooo8680 | 16. 00 % 
5 [.0635 J. 0010418 ]]17 -00295138 
583 [.072916 __.oort2152F]]18| 2125 
1 | 00133 {[19} IAA 
7s | 00 5625 | 
10.838 „ 310017367 4 
11.9171 00190972 || 
5. WOOL: 


.o0694 . ooo 3477? || 13}.00225694 


ooo I5 0260418 


<Q | 
9 
-. \ 
NN 
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5. WO O LW E IG Hr. 
TABLE T. One laſt the i _ 5 
ſtones. B . | N. 


—— 00h 280377, 14 
ooo, 578754. 


,.0064, 102504, I'5 
J. oog6, 153846, [.0006, 8681 31, 15 
0128, 205128, . oo09, 157 509, 17.0544. 871794, 

.01 60, 256410, . 00 11, 446886, 18.0576, 923076, 

01 92, 307692, 0013, 736263, ke 0608, 974358, 
0224, 358974, 0016, 02 5641, (20.0641, o2 5641, 

0256, 410256, . 0018, 315018,[|21.0673, 76923 
0288, 461538, .0020, 604395, 22 1 128205, 
[.0320, 512820, . 0022, 893772, 231-0737, 179487, 
[.0352, 564102, . 002 5, 183150, 24.07 69, 230769, 
J.0384, 615384, 0274782725 801, 2820 51,f 


3 0418 029. 7.01 904, | \ 


| ſtones. 
0448, 717948 
0480, 769230 
0512, 820512, 


8 [oe ww | ow [w «| S 
= RSS IC . " 7 | 


'TapLE II. 0 geb the integer. = 
| N.| ſtones. Ss 


—— 


5 


"Frones. 


— — 


„ i. 


03,8401 53 


07, 692307, 
11, , 538461, 


00, 274725, 
oo, 5494 50, 
oo, 824175, 


* an 


19, 230769, 


16. 384615 55 
23.076923, 


01, 098901, 
01, 373626, 
01, 648351, 


— 


26, 92307 6, 
30, 769230, 


34, 015384, 


01, 923076, 
02, 197802, 


02, 472 527, 


38, 461 538, 
42, 307.692, 


- LE 
D 


—— 
N 


ee 


2,747 52, 


03, 021979, 


03, 290703, 


4.03, 571428, 


15 


14 
16 
17 
181. 
19 


53, 846153, 


57, 692307, 
61, 538461, 


65, 334615, 3 
69, 230769, 


7 35 076923, | 


76, 923076, 
1.80, 769230, 
84, 015384, 


58 6 
92, 307692, 
96, 153846, 


th 4 


r 


| * 4 
W . 8 


WINE. ME AS U RE. 


. 


5 E CI MA L's. 
& DRY MEASURE. 
7 ap | TL III. 
rter One buſſſel the 
1 r 
N. Buſ. Seller, 25 Bale | Gallons: FE = N ; 
1 |.2 . 025 [. 003125 125 [015025 125 0155 | 
2.405 00625 4-25 03125 2 2 25 [031257 
| 3/6 [075 [:90937 52-375 046875 &- 375 [-046875 
4.8 i J. o125 $5 0625 $5 - |.0625 8 
5 J. 125 [. 015625 ＋· 025 . 078125 +,625 . 78125 
6] |-15 . 1875 4.75 1.00325 4.75 09375. 
74. 175 1.021875 +875 -109375 | 875 109375 


ng. 


7. 
TABLE I. One tun the integer. 
N. Tac Gallons. N. Gallons. N. | Gallons. ; 
11.25. 00, 390825 220.08, 730156, [43 117003492, 
2]-5 J. 00, 793650, 23.09, 126984, [44 17, 460317, 
3125.01, 190476, 24.09, 5 23809, 45. 12.852142, 
44 1.01, 587301, 2509, 920634, [40 18,253908, 
5 J.01,98 4126,26. 10, 317460, [47 18,650 793, 
0 02, 380952. || 27 10, 14285, 48 19947619, 
1 02,777777, 2811, 111111, 49. 19.444444. 
8 J.03, 174603, 29.11, 507936, 50. 19841209, 
of _[|-23»571428, 30 -11,904701} $1. 22380982 
10 4.03, 968253, . 12, 301887, 52.20, 34020, 
111 J.04, 365079, 32.12, 698412, [53.21,031746, 
12 04, 761, 1413, 095238, [54 21, 428571, 
13] 5, 158730, []34|-13,492063, [| 55]-21,825396, 
14 05, 555555, [35.1 3,888888, [50 22,222222, 
15 1 05,952 380, [30 14,2857 14, 57 22, 6 O. 
16 06, 349206, 37.14, 682539, 58.23, 015873, 
17] J.06, 746031, [38]. 15,9365, 59.23, 412698, 
18 07, 142857, [3915.47 6190, 60. 23. 809523, 
19 07, 539682, 40. 15, 873015, 61. 24, 200349 ' 
20 07, 936507, 41. 16, 209841, „ hs 
21 8, 333333, 42.16, 666666, 5 
WY ns TABLE 


REDUCTION of 


4 


\ 


Part FR. 


Tapia I. Ove hoghead the integer. - 


*F 
1 


; | 1 2 1 V 


Gallsns. ; 


Pints. 


ans 


952, 380952 
793,650793, 
. 204 
476, 190476, 
317, 400317, 
1 EE — 58, 


1 
2 
. 
4 
5 
6 
. 
8 


. 063.4920683, 


957238095, 


015, 873015, 
031, 746031, 
047,619047, 


001, 984126, 
03, 968253, 


005, 952380, 


079, 365079, 


.007,936507, | 


oog, 920634, 


11,904761, 


n, 


126, 984126, 


013, 888888, 


4 


* 


+142 1B $7142, 5 


8. 


EER MEASURE 


| Hbe's| 


TABLE I 
One tun the integer. 


th 


25 
1 5 
75 


Jean | own > E 9 * | 2 5 5 


Firkins. 


Gallons. 


| 018,518, 


004,629, 


859,5 59, * 
013, 888, 


023, 148 
027,777, I 


+ 


4032, 40), 
11037-0375 + {| 


Tank : 7 


One hogthead the integer. - 


8 


nnn 


RENEE 


Fir. 


Gallons. 


Pants. © 


0185,18 5, 
0370, 370, 
555,5 55, 


0023, 1 148, . 
. 0046, 296, 
-0009,444s 


0740, 740, 
3.0925, 925, 
. 


.0092, 592, | 


0115, 740, 


138,888, 


,0162,037, 


DpECIM ATL 


2 - 
"6" "Wii 


cm 43 
TI III. One hogſhead of 5x — 8 plats each the integer. 
. Gallons. _ Ne > Pints. „ 
50 .980,3921568627 450980, | x {-002,4509803921568627, : 
40|.784,3137 254901960784, || 2 004, 9019607843 137254, 
301.588, 235294117 6470588, 3 [907352941 70470450088 
201-392, 1568627 450980392, ||-4 | 59,8039 21568627 4509, 1 
10. 196, 7843 13725490196, [5 157254962960784 7 
9 .176,4705882352941176, 6 |-014,7058823529411764, 15 
5.156,86274 50980392156, 7 4 450000996 
71.137, 2559019607843137. | | — 
60.117,647058823 5294117, * 
50.098, 3921568627 45098, | 
41. 073, 43137 25490790072: [ - 
31.058,8235294117647058, N 
2.039, 21568627 45098039, f — 
Rr fe ee ol, 
TABLE IV. One Scots — the integer. Fare 
I Gall .* pints. V. Gall. Int. I'N. Gall. 
r |. 78125 61.375 |.046875 11 16875 | 
2 17 43750546875 I2|,75 
3 ICN. 230% 
4 11.2] 5625] oo fuaſ875 
EY To1.025 15 2 


9. Lor k. MEASURE. 


2% 


TABLE L 


integer. 


Nails. 


4 


— 


— 


1 
2 
3 


N. 2. 
is E 
& |. 


+ 
TasLE IL 


One-yard the 4 One ell Flemiſh 
_ the integer, 


Nails. 


| TABLE I, 


One ell Engliſh” 


the integer. 


| 2: 


1.1 


Nails. 

| 2 0 5 

14 81 
6 


5 


hs 


| 10. LON 


* 
44 
R * 
- N 


8 5 1. 


One wile the EY 5 


chains. 
— 
0125 
4.025 

1.0375 


O5 


93 
— 


225 
0875 
I 


1125 


poles. 


—— 


003125 : 
00625 
009375 


links. 


.000125 
.00025 + 


.000375 


.0005 , 


1.000625 


00075 


.00087 5 
001 


0OII25 


Links. 
00125 


001375 


0015 


001625 
00175 ( 


001875 


002 


002125 
00225 


| 
| 


D >< | oulin |s | N 


3 
Þ> 


; pol lin. N. 
25 
5 


75 i 


4.12 


123 22 
1.14 
15 


1.17 
81.18 


B. II. One chain the i integer. 
i lin. 


1X0 | « 
20]. 


lin. 


10 
11 


N. 


21 


24 
16 


131. 


g 


l. og | 


Yards. 


.1,81, 
3,63, 
5545, 


7527, 
9, og, 


ee 1 — 
— 


feet. 
——— 
o, 60, 


— 
pa 
: 


Ms 


10,05, | 
o, to, 
o, 13, 
o, 20, 
0525, 
0,Ü 30, 
0, 35, 
0,40, 
0,45, 


5 TaABL x III. One pole the integer. 
inches. | N. inches. 


e NONE 


to . o, go, 


11.0, 55, 


21 — 


TABLE IV. One R 
the integer. 


the integer. 


TABLE V. One foot 


N.| Feet inches. N. Inch. | lines. 
HP RW $977" _1] 083 0 | 
„„ 218 [.orgg 

2 | -08ZF 3] -25 J. 52083 

4] 1 uf Y »..:4 3 | 027 4 | 
i 51416 03477 
R V 
7419 71.583 [0486 

8 ; 7 P 8 8 05 . 
0777 4-185 « _ 9] -75 |-0625 

10 27 10] 83 1.0694 
ee 111.916 | 07638 
3 * 1 — — | 


Chap. DEC IMI... as 
Tax VI. One Scots mile the integer. 

"XN Furl. chains. falls. | elle. _ 
125.0125 03125 [,0005208z 

25 |.025 | .00625 . οõe ,t 
1-375 |-0375-|_-299375 562499 


6 p05 00208337 . = 
625.0625 0260415 4 


2 |-075 


1-875 E 


” 
CA 
* ; F 2 . 


Þ cone | own > [ww 212 


1125 


11. LAND- MEASURE. 
TABLE I. One acre the integer. 


» 


KEEPER 7 
| 5 lo ew low » [uy * 71 2 


Rds. 
"25 
5 
75 


. poles. 
00625 
0125 

01875 


d. links. 


0375 L. oooo6 


00007 
1.00008 


4.0001 
0002 


00001 
.00002 
.00003 


| 


.00004 
. 00005 


.00009 


138 


N. 
40 
50 
60 
70 
80 
90 


100 
200 


500 


.0003 


:0004 


O01 
002 
oog 


.006 


link. 


0005 
o006 
0007  _ 
1 


- 


* 


RE DBU TIOoN or 


"7 46 Fart n. 
g 4 Lt TasLE II. One Scots acre the _ | 
. NN. Tr ls. 
1 8 125 50625 50077367 ä 
2.5 l. 0125 l. 003477 
; 3.75 1875 00052087 | 
; 44 | 025 oo | 
F 1=Þf .03125 f. 8 
5 6 J.0375 J. 010418 
1 | 7] [04375 00121527 
- 8} i jos Joorgs 
9 „ 01 8625 
10 .0625 J. 0017367 
20 4. 125 6347 
; . 28. 
TOE. SUPERFICIAL. MEASURE 


TazLE I. One ſquare yard the integer. 


N 87 TA rare Tnches., ; A Square Inches. 
| 1 | .r-|.0007,716049382, | 10].0077,160493827, 
2 | . -? 405, 432098765, 20.0154, 329987654, 

> BY :0023,148148148,] 304.0231 281481481, 
4 | % 12939,864197530, [| 40.0308, 6419) 5308, 
5 08, 580246913, 50. o38 5, 802469135, 

| Bk .6 1.0046, 206206296, 50 0462, 962962962, 

2 oj |©0054,912345679, || 70[-9540,123456790, 

8 | .$ }-0061,728395061,]] 80 0617, 283950611, 

a {6s 444444444, _90]:0694,444444444, 


100 


U 


0771, 60493827 I, 


Nan 


TABLE U. One foot the nge. 


77 inch. N inc. 12 inch: | 


Hal 6 20 
by 39 .0486X (30 a0 
2083 21 


n 
. 027 0625 3477 
03477 


0604 544 
13. SOLID MEASURE. 
TaBLE I. One cubic yard the integer. 


Cu. F. Gu. F. N. Cu F | N. Gu. F. | N. 
+259, 13 19 og, 25 | 
296, [14 20.740, 26 
333. 5 21 1.777». 
370, [16 22.814. 
407, 17 851, 
444), | 


23 7 
18 | 24 |.888, 
TABLE II. One cubic foot the integer. 
” c, Ry 


| TO , 005787,037, 
20 0115 74,4, 200. 
30 . 017361,111, 300 


—— — — 


40 f. 023148, 148, 400 4 


— 


= 


4 | 
7 Ff 7 
; J 


9 
10 


2 ls II. 


48 1, 
518, 
555• 
592, 
629, 1 
666, 


„„ 


r 


(Cubic 4 Ches. 


05 7870, 3jo0, 
115 740, 740, 
173611, 111, 


. 
— — 


100 


N. Cubic Iuches. Cubic inches. 


=” I40% 


1.000578, 703, 
001157, 407, 
001 736, 111, 


e ee .231481,487, 


1 
A 
3 
4 
5 
6 
7 
8 
9 


| 


1 
1 


oo2893, 5 18, 


003472, 222, 


00405 0,925, 


004629, 629, 


oo 208, 333, 


60 


52 
80 


90 


50 


. 028935, 185, 


034722, 222, 


-049509,259, || 
.046296,296, |. 


2083, 333, 


— 


5 oo 


* 


700 
800 
900 


1000 


289351,851, 
347222, 22, 


462962, 962, 
520833, 333, 


578703, 703, 


-405091,592, 


A U e 
8 « 8 „„ 


wo 


5 — ͤꝛ eo ebony ů⁵ðĩ—̈ wi wt, ws 
Oy 2 * 


4 — . 
wo : \ 2 a - - = 0 9 = - TY * 
G » 5 n 2 4 0 — WB n PIE CS PAR - —_ 2 — * — 
— cam ia - ee 2 S240 oo 5 e "Ro" „ x : / * a 
© x0 Me oft L 23 * N * 34 e £ « as. 1 1 A V of] * r 
x + tos "Mt 1 — „„ — — * — 8 | — - 
* . 3 — a> * - | a 
* gra * 1 . a 
1 , 1 " , . 1 "EE. <a 

| > $7” te. 
| ; , — * ren * 


. — * 
IDE Mt n Sr ++ 
3 — Ks 


- 


REDUCTION" 
14. A CIRCLE 


— 


|& wa | ow > [w ==] 


IO. 


"degr- 


I 0 L TABLE L One circle the i integer. 


4 — 


004,629, 


. 00009, 259. 1 
00013, 888, 


J. 0018, 518, 


00023, 148, 
000 27,777. 


. 00032, 407, 


0037, 037, 


ooo 41, 666, 


0046, 296, 


 |.00092,592, 


[.00138,888, 
00 185, 18 5. 


— 4H, | 


TABLE IL One — the i integer. 


R fo ule tiiet dt! 


Deg. 


og 
og 
81 
13 
18 
3 
23 
28 
55 


3 


min. 50 
5 .00000,02 5 

.00002,777, 
| 00003, 703, 
. ooooq, 62, 


Tec. 


.00005,555, 


.00006,481, 
.00007,407, 
008, 333, 


.00009,259, 
.00018,518, 


00027, 777. 


0037,37, 
0046, 296, 


* % 6 


__ 
— 


II. 2 DEC I W AUD 7 5 
' ; | ; 5 $ . 4 . „ as — a : 
CY * 2 3 * 8 * 1 49 
got ddt cn age) Bob Mille: T 

* Yo!) * . #% 


 TapLy L 8 year of 558 — e ere 
2 N D 900. N. '1 Days. 


_ 
* 
* 


N. 


r 


00, 27 397260, i's| STENT il 60 16,4383 5616, 
oo, 54794520, 9 f 02,4657 5342, 70-19, 17808219, 
oo, 82191780, 10 . 02,7397 2602, . 2191780821, 


1 

2 

3. 2 124 . 
4.01, 9589041, 20. 05, 47945205, 90. 24,657 53424. 
5 

6 

2 


8 


IR 


01, 36986301, 30 [. 08, 21917808, 100 2739726027, 
01, 64383561, 40 19-9 5890410; 200. 54,79452054,. 


01, 91780821, 50 5 59863013, 300! B 2,19178082, 


LES 


— — 


c "TABLE IT. One year of 13 months, +8 days * de integer. 


td. 


Nj Months. ſ Weeks | Tay. © 1 N. Months. 

1 . 07, 692 307, . 01, 923076, 00, 274725, 2863,846183, 
2.15, 384615, . 03, 84615 3, e e, 81.61,53846r, 
3 |-23,076923, |.05,769230, . 00, 824175, j| 91 69,230769, 
pou pry _ et aer, . 
4.30, 692305, + o, og8 got, 10.76, 923056, 
S 9,%461538. 's, 373626, 2.84, 625384, 

De 1 ©) en 2 2 


Tan, III 1 . „ 
28 days che integer. 77 Tas, Iv. One day the 3 integer. 
1 2 ] days. AH N. g 


53.577428, 1 
5 45142551 
eee 


28 14, 28 57 14, 
17,857 142, 
ne „ 


> 


* 
Un 


* * 


On +> [2 8 8 | 
|u 
[2 


SE 


3 


| bert, 


3 5lo walows l. 
OOO 2H | On Þ Iw » 


G 


vol. II. 


350 


REDUCTION 'of 


Part II. 


TABLE V. One hour, or one degree, the * 5 
e 
4 015 oo 10. 18. 
2% |.coog 2% % 0 
338 .0008 3 30 oo 
4 |-08 |.oor 401.5 . 
5 4.083 |.oo138$1]}50| 83 |.013$ 
”_ 7 1.1 18 oo 194 
8 r ae? 
9 !.15 [0025 : 
-Þ NO III. 


To reduce the remainder of a diviſion to a decimal. 


R U 


L E. 


The remainder being the numerator, and the diviſor 
the denominator of a vulgar fraction, after placing the 
decimal point on the right of the integral part of the 


quot, annex ciphers to the remainder ; 


then continue 


the diviſion till o remain, or till the quot repeat or cir- 
culate, or till you thiok proper to limit the decimal; 
and the number on the right of the point is a decimal 


of the integer ra in the 285 


Example * 
Divide 5131. * 36 men 


.. 
36)513(14-25 | 


Wet. 


224)1760.3 
—_ 


Example 2 2. 


- Divide; 1508. . among 24 


5. 


Rem. 80 
72 
(8) 


Ex- 


% 


Chaps. 40 (Dif E 0 1,4 lis. 


; On LES, 
Divide 267 guineas among Divide 409 C inte 81 equal 
33 lailors. 5 parcels. Re 
g.. 68440905 04938 6+ 
wege, {04.1 495 95 
1 264 «> 1 s J 5 Rem, 400 e gs \ 
3 ' OY MER — 
2. i 760 
73 3027 zi 5 FAM 
} f of x 310 2 \ \ 
ar: {coy C1! 2435 I 44 { 
— 1 , \ 4” f | 670 * 
8 8. aubes A 4 apt 648 . ) 
OE & . 
1 „ „ 
To reduce a decimal to 3 W i 


n 


2 945% . 


Multiply 3 by the number of parts 
of the next inferior denomination contained in an unit 
of the integer; and from the product point off ſo many 
figures to the right hand as there are places in the given 
decimal. On the left hand of the point are parts, 
and or the right a decimal of one of thele parts; which 
decimal muſt be reduced in the ſame manner to the next 

Inferior denomination, and from that.to the next, and 
ſo on to the loweſt; the ſeveral figures on the left of 

the points are parts; and if there be ſlill ſome figure or 

figures on the right, n are a decimal of the loweſt of 


e ee 3 00 I 5 1 X. 1 61 > a 198 44 225 
- % 
” = * 5 5 * - . 4 7 4 — g * 
- i 7 il > 1 . 44 N = * 2 ; . 1 : | 
: - 1 * Pg 
TY N 4 + 4 % ” a f7; ; [4 w « . - . 1 2 + 2 
iZ 138 : i ff 1 v3 01 4 +143 101 130 1.1 7 he 14 x2 » 5 : by $1 1 
111128 
G 2.» Ex- 
. 7 4” * i * mig — 
« , „% — : 1 ; * 2 ; bs & 4 ; — 9 i. 7 7 Fas ＋ 4 * | mung * # 
$9 2, El ne Weg 20 i} „* 2 33 1 11 A* 444 5 3 £2 a 
? . * 2 5 # 
1110 her ta. ein de e of 
* . ö 12 100 * 4111 3 Du * 
— — - 
& 
— — 


«5 : of * . 1 
„% ͤ 8 SAR = bot: + . 7 2 1 5 
# "£57 4% ar > a + ag 5 15 3 & ' at 2 - * en 1 1 
2 * * + 4 : : * : 4 4 £ — { * 2 3 « 4 $ 1 1 1 : Fo - ws 1 a 1 2 3 2 1. i k 4 Þ 01 - [7 To" * 8 4 - 3 3 # 
a * 


K ˙— m! ]7§⏑,; 1 ,], POOR 


out in parts, the decimal ing quite exhauſted; but in 


n»MEDU ON of Pare; 


— 1. Exampie 2 
| Redice 85f.l. c value: [Reduce og Ce to value. 
0 70. "ML Fr; e 
8 = 1255 9375 9 4 21 


. 5 == 


— — * * 


— 


8. 77 Bog eln 2 3: 7500... : 
N 2 „ — r 


. 


- 


OM: : 1” the 
kran 123 bb. 21.00 
Reduce . 7691 . to Abbe —— 5 

rom. 4 ir ＋ 53 at 4» 


+7691'=15 4 21 Reduce 84362 lb. Troy 
20 „ 6. a value. 


d. 6.0 139 ys 8 5 a 


„„ 1. Trey.” oZ · is 
FTF n 2 * 


„„ * 1912344 


13 


">; " Py - . 2 4 7 ed 7 p 
- * — .- * ly *, . — Fi * 1 + 4 — 4 F ” 4 * I 
: : 4 i; : ” 4 F t MM * 4 — * : fe, ? „ > 7 * £ * * 1 I . . 5 * # + 3 
© FS 2? 1 KE 4 5 2% & © # " 3 ff 2 „ 7 © ES =p 11 
”"# G 4 * < 
11 A ! 


a ; ; P 
16m og warm as yr Bret 4451 Tag] 27S, 11, 
#. K x — * 5 : 4. * & * . a T_ i ® 4 A 8 7 1 * 4 
” = 4 
4 0 x «3 N £ £ Z . 
* 3 0 * 1 I &. — 4 4 A 5 * * by a * 4 WH 3 A 4 * * ; * 11 $3 


2250 tl! C: tt S cn. 871 154 Hunt is ae 


hag * 63 4 1911 13 © 24 T6113 44 hd tritt 1 3f ers 41711 


This ſroblemis; is Fane? oh of Pröblem II. Met 
thod IL and the one operation ſerves as ta proof of the 
other. The reaſon of pointing the product, as the rule 


directs, 1 is plain, For, in Ex. I. as 1000: 875: : 20: 17 
that is, as the decimal denominator to the decimal nu- 


merator, ſo the vulgar denominator to the vulgar nu- 


merator. 2 8 
In Ex. 1. and 3. the full value of the decimal comes 


Ex. 
. * 2 


n., 7» DE CIIOATOS' By 
Ex. 2. beſiges the parts, there is a decimal of a farthing, - 


viz. . 336 f.; and i in Ex. 4. beſides the Parte, we have 
Aa Social of A grain, VIZ. +2 312 gr. 5 


n . 
* 


— 
— . 85 


MORE EXAMPLES. 
5. 876 L. 17 8. 6d. %%% 8 
6. 74 guinea 158. 6d. 1.92 f. —— 
7. 43569 C. 1 Q 20 lb. 12.7 5648 02.” 
8. 91112 lb. Troy = = 10 oz. 18 dw, 16.0512 gr. 
9. +95 yard = 2 feet 10.2 inches. 12 ; 
10. 746 acre = 2. roods 39 falls 12.96 ell; Scots. 


If the given den be a ep pure or mixt, in 
order to obtain the complete value, carry at 9 on the 

right hand; and if the multiplier have a cipher on the 
right, inſtead of annexing the cipher, annex the right- 
hand figure of the product. If the multiplier repeat, 
work as tavghe 1 in n r h es 


Ex. . 1 5 5 K 2. : | "FX: Ko 2 4 | 
L. . bt 77 So d. Mark, | | 4 £ 
"II. Tel 8 ee tr 
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8. tt 3 . 572 3 
ee 8 
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161021 inc fo; e ö 
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If the given decimal be a circulate, i in order to 1 
tain the value accurately, we may work as ai! in 


non . e of Kegler, 4. 18 bee 
+ 9, b. e * 5 I. i in. 
oe 285 = 2. N e Ae 2 6 
| - „ | 
a eee as” 
{Af ab et „„ 8 
Ja rdf, ; Ids, 4.875 . 
23 — | | — 2 
Ib. 19. 0000000000 SUN 2.500 
: inch. 6.0 A 


But ſuch operations e commonly tedious, it is 
more uſual to take part of the circulate as an approxi- 
mate, and find the value nearly by the general rule ex- 
lained above. 
The decimal of a pound Sterling may be reduced to 
value by inſpection, in the following manner. 
Double the figure in the place of primes for thillings ; ; 
and if the figure in the place of ſeconds be 5, or exceed 
55 ä I OY more; and rexeting 5 in the ſecond 


place, 


9 „ A 


; 


chep l-. DEC IMA L S. 3 3. „ 
place, the figures in the ſecond and mird places wen 


man ene ay 1 for r 2 5 1 
N ale 2 843) er 
. X ll M id L E 8. „ eck gy 5 
” , 5 att par tam} 1 BS F< 
4 "3 | F * 15 3 * ii 2 18 
TH 0111 E. +8 + 283 * ff Ar 42031 13 © - 
1,5 F + oo TT 
OE LETS e EI a SIO HITS ; 
3. % % 4; 
: 4. 92 2186 5 o' ? 
"$6 300 ng. 7 8: 
i, 4 ihe: 
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In Eiample 1. the figure 7 doubled gives 145. ; the 
two following figures 18 are farthings, equal to 4d. 2f. 

In Example 2. the figure 7 doubled gives 14 8. and 
5 in the place of ſeconds gives 1 ſhilling more, in all 

15 8.; and the other figure ꝙ is farthings, viz. 2 d. 1f. 
In Example 3. the figure 8 in the place of primes, 
and 5 in the place of ſeconds, give 178. ; the remaining 
figures 4a, abating I, are farthings, viz. 10 d. 3 f. 

In Example 4; and 5. the place of thirds muſt be ſuppo- 
ſed 10 be filled with a : cipher; and fo, in Ex. 4. we have 
20 f. 5 d.; and in Ex. 5. we have 3of, — 1 27 d. 1f, 

In Example o. the place of primes affords no tillings — 
but we have 1 s. from the place of ſeconds. 

In Example 7. and 8. the figures to the right of the 
place of thirds, are rejected, as being in value leſs than 

a farthing. 

When the figures in the ſecond and third place to be 
converted into farthings are 25, the anſwer, by inſpec- 

tion, comes out exact, viz. 24 f. or od.; but in all o- 

ther caſes, the anſwer, by inſpection, is too great, no 

allowance or correction being made till the convertible | 

number amount to 25, and afford a deduction of 1 far 

ching complete, Hence, by inſpection, we have fre- 

80 quently 
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quently 1 farthing more chan by the common method; 
but the two methods will agree, or give the ſame anſwer, 
if, from the figures to be turned into farthings, we ſub- 
tract their 25th part, eſteeming the remainder farthings 
and decimal parts of a farthing. | 

Thus, . 18 l. 148. 4 d. 2 f. by inſpection; but by 
the common method, and by inſpection corrected, the 
anſwer comes out 1 farthing lei, as follows. | 


Common method. * Inſpedtion corretted. 


=. If 2512182. 
1 that is, 2508.5 72 
F . We 
8. 14-360 1 50 and 7 
= I "yo. bo 2072. 
. 7 d. 4737 „ tat dost 8 00 ET 17 
. Tas Eee And 17284 1.28 


'To baba, inſtead of N by 25, we — 
multiply by. og; and then the exact value of any deci- 
mal of a pound Sterling may be found as follows. 

From the primes and ſeconds ſet off the ſhillings; 

multiply the remainder by 4, ſetting tbe product two 
places to the right; ſubtract the product from the firſt 
remainder; and from the ſecond temainder point off fo 
many places to the right as there are figures in the firſt 
remainder, The number on the;left of the point is far- 
things, and the on on the 4 are a decimal of a 


thing. V ep 3 951 
. His 24 . Example 05 ng 
{0 7 3 73 715 1 ; 1 1 1 H 3 
281 1 4 1.28 8 76911-= T4230 
— | 1 34 (+4 GE? 
1 Rem 18 „ I. Rem 191 191 15 
"21 2728 „ as iT eee 
2. Rem 17 280 1 5 1 18. 336 = 
The 
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The value of a decimal is eaſily and readily found 
from the following tables, calculated for that purpoſe. 
| The tables are conſtructed by finding the value of u - 
nity in the place of primes, ſeconds, thirds, fourths, 
&c.; that is, by finding the value of 1, of .o1, of 
.co1, .0001, &c. and placing theſe values under the 
top-figures 1, 2, 3» 4, Gc. The values of 2 in the 
place of primes, ſeconds, thirds, c. are found by 
doubling the yalues of unity already found ; the values 
of z are found by adding the values of 2 to the values 
of 1; the values of 4 are found by adding the values 
of 3 to the values of 1; and in like manner are found 
the values of the other digits. „„ 
In uſing the tables, take the value of the figure in the 
place of primes from under the top- figure 1; take the 
value of the figure in the place of ſeconds from under 
the top- figure 2, c. The ſum of thele values is the 
total value of the given decimal. 
1. X IF 8 1 

E K AMP L E L. 
Required the value of 775 1. Sterling. 
2 


— 
1 a 


7 =14 _ 
OJ = I 4. 3:2 
005 = 1 0.8 


The value of the firſt and ſecond” figures of the 
given decimal may generally with cafe be taken out at 
once: thus, . 1 Ep 
„ 
77 15 4 3-2 
005 ==" 1 09 


— 


3 Total value is 6 | 
Vol. IL H 1 


> REDUCTION of pat l. 
Ba vibes i XK AN AIDE U. 
| Required the value of 7951. Sterling. 


” "00. = 15 0. Sq 
do = 1. 0.8 
Total value 15 10 3.2 
„ IY 


I the given decimal conſiſt of more places than there 
are top-figures in the table, in this caſe the values under 
the top figure 5 are found by moving the decimal points 

under the top-figure 4, one place more to the left; and 
the values under the top-figure 6 are found by moving 
- the decimal points under 4, two places more to the 


* Xx AMP I. E 7 © 
Required the value of .6343751. Sterling. 


EE WIT ND nn — „„ r DO EET * 22 * 
py 


| 8 » $3 d F. | 
63 S2 1 7. 08: 
04 = - 38384 
0007 _ = +288 
«00007 = | 0672 
.000005 = 0048 


Total value 12 8 1. ooo 
If the given decimal be a repeater, pure or mixt, 
take ſucceſſive values of the repeating figure, till the 
columns of the decimals begin to reiterate; that is, till 
the column of primes be reiterated in the column of 
ſeconds, or till the column of ſeconds be reiterated in 
N the column of thirds, &c. Begin the addition at the 
= column on the left of the firſt reiteration; in adding this 
Column carry at 9, and you have the value complete. 
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In the 5 example 1 take Mere link 2 


EXAMPLE I. 
| Required the valye of 31. n 


> AY | Ty 4 a fi 

3 £6 7 9 

007 = 2.88 
00003 = 0288 


— value 6 8 o. o complete. 


the repeating figure 3 till I perceive that the column of 
primes is reiterated in the column of ſeconds; then I 
add the column of primes, as being the column on the 
left of the firſt reiteration; I carry at 9, and find the 
complete value of the given decimal to-be 6s. 8d. The 
columns on the right of the primes are rejected, as bes . 
ing, when completed by aſſuming more ſucceſlive values 

of 3. ſo many pure repetitions of the column of primes. 


5 E x A MP L E v. 
We che value of 916. Sterling. 


; 4. F 
91 =1 18 4 1. 6 
0 = „ 
ee 576 
006 = 2 


| Value 18 7 0. complete. 
EXAMPLE VI. 


Required the value of * 9989 583 l. . 


„ „ 99 


6 one. 1 Part I. 


d. . 
„„ Wen o . 5 
008 = 1 3.68 
e ooo =: 2864 
= 00005 =. p ear OY | 1 
00008 2 | 90768 . | „„ 
.0000003z = os N 
oo 00 == 9000288 
eee e 00000288 
2 Cab {> — 
F Value 19 11 "3.00000 % # " complete. 


BXAMPLE Mm. 
| Repu the value of 86x . 29 


96 25 2 7 5 5 r 


„„ 1 


r 4 9 


— 17 2 2 vs "complete. 5 
EXAMPLE vn. 


Required the yalue of 847 L Sterli ing. 
1 $ - 
$4 "+16 2.4 5 
„„ 4 HS on. 
000508 OK... 
OOo d OS. : 
| Value 16,11 1 1.88 complete. 
EXAMPLE 1 
Required the value of 454 . 
ö 4 


i 3 
* N 8 2 : : 7 
| 2 0 t D - : F 1 1 | p 5 1 2 
; - . PR 4 1 x : c 1 8 L 
- ; « $ * " - * 
. * 


| Fr | ride 2 14 
4 24 32 
I 05 = 2.4 5 
oo | — 384 31 : 
008 — 384 | 
.00008 = — 


1 — 
value 3 02 6 complete. 


2. AVOIRDUPOIS. -WEIGHT. 


When the given decimal is a circulate, as often hap- _ 
| pens in Avoirdupois-weight, wook-weight, wine and 
deer meaſure, long meaſure of one pole the integer, ſu- 
perficial and folid meaſure, a circle, and time; in this 
caſe, the exact valve of the given decimal may be found 
by completing the circles of the ſeparate values of the fi - 
gures that conſtitute the circle of the given decimal, and 
adding as directed in addition of circulates. Here ob- 
ſerve, that the ſaid circles may always be completed from 
the decimals under the top ſigure that denotes the num» - 
ber of places in the circle of the given decimal, or from 
the decimals under any top: figure that is higher than it, 
and frequently by a A reiteration of the 9 in 
the —_ 7 ; Es 9h 


Required! the value of! 07,1428 57 x 8. 


5 16. oz. dr. 

07 8 7 13 7.04 

001 = 7. 12.072 5 
doo — J 
e = 57344 

.000008 = 229376 

p000005 =. . 143360 

93 = . 200704 


Thks 1 it ſands as taken from the tables ; 100 as 
ea the circles from the finite parts, and com- 
pleting the circles from the decimals under the top- fi- 

h gure 
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| gure 6, and adding all into one ſam, it will ſtand as fol · 


oOWS. 


. „ 8 „ 


. er, dre. ; 04 
7 13 74. eie 
nne, thin, 

11.46, 88 1146, 


e 


3533 222.9376225 4 2 1 
8 5 1 Ry 1,43 3601, . 8 5 FLA 
8 9 | . 2200704, | $2 174 5 
75 is, 15-99-999999, Tal 

Value 8 O 0.00 V complete. ? 4 


The ſum 15 the 00 F a ſeries of nines, their 
| ne is unity; which being accordingly added to the fi- 
nite part, completes the value of the given decimal. 

Though moſt of the other tables have only four top» | 

4 figures, yet the circles of the ſeveral figures that conſti- 
tute the cirele of the given decimal may be found, by 
moving the decimal points under the top - ſigure 4 8 
the left, till you have the value of the ſeveral figures un- 
der the top- figure that denotes the number of places in 
the circle of the given decimal; and then the ſeveral 
circles may be completed the ſame way, as in the ex · 

ample above. For further illuſtration take ae . 


ing example of wine · meaſure. 
7 EXAMPLE II 4 
Required the my of #1,349206 tun, Fg 


2 & „„ 
12 3 1 


WHV! 12 hs. 5 
. 2 41% 5 1 
.0004 = . JI 400809, 
00009 = .18,144018, . 
000002: ==. E IF» 2 vs : 
-00000006 = >: 0} 3 SHRROOG. 

3. I 5 I 99.999999. Gn 


EG. 


Vale 3 12 o gt | complete - 


But few caſes require ſuch accuracy. The value of a 
decimal may generally be found to ſufficient exactneſs 
from the tables, by taking the ſeparate: values of the firſt 
four, or at moſt of the firſt ſix figures, and uſing two 
| decimal places only. Example 1. done in this manner 5 


follows. - | . : 


Required the value of 04,1928 575 C. 


Ib. oz. lr. 

9 or: 13 7.04 
= DOT. 1 12.67 
O 11.46 
.00002 EI 
.co00008 ==": :*: 22 

Value 7 15 1 5.96 nearly. 

. EX ANY LEI 
FKequired d the value of 862165 17,8 57142, C. 


2 lb, 02. Ar. 
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Ls 


8: =7 5-908 
8 „ 
002 = 5 9.34 
, 7: 77 oo 
00006 = 1.72 
© 000005 = 3 e 
Value 3 3 12 8 15.98 nearly. 8 
value 3 12 9 complete. 
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5 3. TR Ox WEIGHT: 

EXAMPLE i. | 
Required the vale ef 778125, 


Value 9 6 5.5000 complete. 


EXAMPL E II. 
| Required the value of .4z Ounce. 95 


T- er. 
43 2828 14.4 
003 M8. 444 
0003, 144 
-00003 20144 


Value 8 16.0 | © complete. 


E x A M P L E Ul. 
Required the value o 690975 Ib. | 


e or. du. _—_ 
32 = 0 4 19.4 | 15 
0 = I 10.56 


| 8 0009 = | 5.18 
= . Z _ Value 6 , dee 
. Nane 6 6 11 , complete. 
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There is no occaſion to carry the os fur- 
© ther; all the varieties that occur in uſing che tables be- 
| ing aready MT Tue u follow. 


A „ e 


* 


+ 


- 


| 
: 
| 
. 


& 2 1 : 1 
3 1 
* 7 
- 25 


* 
154 


o 
4 


—_ 


Mi 
: 


S =] 


— 


* — 2 92 8 1 3 * @ a 
Chapt DEG IM ALA 
. MONEY 
» 5 2 83 E > » * * s « : * 4 3 32 ” 
CEN =y N * 7 


- 1 Ne BLE I. 7 e po ad t e I 


— 


. 
————— 

8 

4 

| 

4 1 

- 


4 2 2 


88 -| 
AS 


"IR 


2 


Own 


x 
F 
5 
1 
4 


. 


* 3s. 


wi 


"I, 
2 


2 K 


— 


. 
„ K 


W 


, — 
WS 4 4 
nteger, 


RE DU T TON or 
. AVOIRDUPOIS-WEIGHT.. 


Part me 52 
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TABLE I. One yard the integer. 
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RSS 
To reduce x degimal co i pic ive vol Fon 
55 A4 ( 1 
When the given decimal is finite. 
r L. E. Ein watt 


Dieide both ae dee e of the eiern 
gebn by their greateſt common 1 20 ae un 


the vulgar fraction required” 


TW 87; ez For 875)r000( . 


375 


| Greateſt common meaſure 12 17 * IN 


" And 12 0. 354 . 


Or, inſtead of div 150 * the 3 common mea- 
ſure, you may divide by 2, 5, 10, or by any number 
that will divide both numerator and d ace. with- 
out a remainder, continuing the PHY till Th * 
| eee to ĩts e terms. 1 l 29 


1 9 


a. | 
Thus, ,062 5 res =; For 12 abs 
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When the bse decimal i a 147 repeater, or a a pare 


circulate, ; 
'R U L. E. 


| Make the repeating figure, or the figures of t the dete, 
the numerator of the vulgar fraction; the denominator 
is 9 for the repeating figure, or 9 for every figure of 
the circle; and then, if occalion hal wem, Py 
fraction to its loweſt terms, 1 Cee 


"D ; | 3 3 


Thus, 355, and S e 106 . z. 
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. asc and 714285, e 4 
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Wben the g Mm” decimal i is n . or a re 
. | 


. r 


From the mixt repeater, or mixt ae ſubtrad 
the finite part, and the remainder is the numerator of 
ſthce vulgar fraction; the denominator. is 9 for the re · 

peating figure, or ꝙ for every figure of the circle, with 
243 many eiphers annex ed as there « are e figures 1 in che fi. 
: 4% nite part. 70S wy SAGA „ A E i 
Tubus, FEE bo and 46 9 295 , and 082 
82 = 88 14 nn ss : 
- Again, 055, = hes and 351 8, 39g =2m . 
and .03,57 1428, = phy ooo 


The reaſon of the rule may be ſhewn thus: Eſteem 
the finite part of the laſt example an integer, and then 
the mixt number [3532428 will be equal to the given 
circulate. Again, reduce this mixt number to an impro- 
per fraction, viz. multiply the integer 3 by the denomi- 
nator 999999, and to the product 7 the numerator, a 
chcefted 1 in reduction of vulgar fractions. 
Multiply the integer 3 into 999999 © 
by the method of multiplying any num 3000000 
ber by 9, 99, 999,  &c. taught 8 3, 
plication of - integers, and to the pro- 2080 
Adaiauuct add the numerator, and the ſum 75770 
„hall be the numerator of the improper 45 
firaclion, as in the margin. 3577425 num. 
Now it is evident that the ſame W 
merator will be found, if, in the upper 3 571428 
Une, inſtead of the ſix ciphers, „„ Bn a 
"the figures of the circle, and from "= 
them ſubtract 3, the finite part. Ae 3571425 num. 
Fo. the numerator thus f und, the, Sponge Is 
. 999999; and ſo the vulgar fraction is HS 125 
ve eſleemed 3 an integer; n. in fact, it is Tot 1 
"44 © 44 — | an | 
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* + 


and ſo out vulgar gacdion will war 100 times greater | 
than it ought to be: to correct this error we muſt mul. 55 


tiply the denominator by 100, which is done by annex - 
ing two: ciphers to it; and the true fraction comes out 


to be 5 LY as by the 17 E 2 


Becauſe this rule is of great eee will Fl : 
often occur in practice, 1 ſhall here ſubjoin ſome more 


examples. les i5o oc is , SHES © 9 
Ex. 1. Reduce 0416 to a \ vulgar Fraſtion, FR.” 
0418 bf | | REPS t 
| . — 8 F- ; 
FWP _ 4 — Sl 
Den. 90 9 0 0 — 4 | | 
Ex. 4s Reduce 587 to a gr Fraftion.” 
58 
1 58 5 LE 
Num. 525 102 1 12 - 
Mas + wb hugh | 
Ex. 3. Reduce 1,1 53846, 6 fraftion. goons. 7 
- 153846, „ enen 
| Num- 153846 . 1 
N ede OY 
Ex. 4. Reduce 3 . to a volga fraction. 
53,57 1428, 
SH * 7 
Num. $3571375 EE LY | bh: > 


In this manner too may any mixt Wer ith conſiſting | 
of an integer with a repeater or circulate, be reduced to | 
an improper vulgar fraction; but no ciphers are to be an-„ 
nexed to the denominator for 1 figures of the i integer. 5 


ho RE DUUCTILON of — 
E 1. Redoce 8.5 to an 8 
. e 8.3 „ arte iro ets arp 

| Num. 75 75 b ; 1 bY Lf 7 8 d. 


of ©: i # © 1:44 = 
* 870 Lp >, EL o 
34 


. 2 2. 1 . 5 4 6 to an improper vulgar baba. | 
3 52 OS 12 113 «Fr Ko 


Ven. go 


Ex. 3. Reduce 65.2 96, to an o improper nga fraftion, 


a 

3 
Num. 65231 p 

— = 652 
Den. 999 of 


Ex. A. Reduce 8. apo to an improper vul- 
gar fraction. . 


8. 32,142857, 
832 


Nom. 832142025 _ 
Den. 99999900 . 


Approximate decimals 185 im „cannot be 
exactly reduced back to the vulgar fractions from which 
they reſulted. But if the approximate be completed by 
annexing to it a vulgar fraction, whereof the remain - 
der of the diviſion is the numerator, and the divi- 
ſor the denominator, you ſhall have a mixt number; 
| which you may redoce to an improper vulgar fraction; 

then to the denominator annex as many ciphers as 
there are bgures | in the az, z and this fraction, 


=82 


reduced 


# 


chap:- HII. 0 50 150 A L S. 9 1 8 
reduced to its loweſt . „ be the meer e 188 
Halten aer 25 FT” 


b R O 8. en e, 
To reduce unlike cireles to others that a are . and | 


content nens Sel ; \ 


377 „ 44 J 


Similar or Ike: * are d as conſiſt of an | equal | 
number of places. ; 
Thus, . 27, and og, are Gentlhe circles, as conſi ting 
of two places each. But 63, and, 148, are unlike ; 
the former conſiſting. of two, end the, latter. of Mfg 


places. SHO 
Conterminous circles. are ſuch as FEY and end : at the 


ſame diſtance from the decimal point. 

Thus, . 153846, and 384615, are contermin- us; ; 
becauſe they both 7 4 at the place of primes, and have 
an equal number o places. And .0,714285, and 

7.857142, are conterminous, becauſe they both begin at 
the place of ſeconds, and have the ſame number of places. 
But .81, and 1.36, are not conterminous, the former. 
ee at the place of primes, and the latter at the 
place © ſeconds. Again, . 63, and. 48 f, are not con- 
terminous, becauſe they have not the ſame number of 
places; for circles cannnot be conterminous unleſs y 
be at the ſame time ſimilar. 


Volle & Eircles are rech nd firnilar e ones by 1 the fol- 
loving 485 Iv 5 U 
+ ,.t R V oo; 1 

Find the belt *routtiple of the ben ln the 
= of places in the - ſeveral given cireles, and ex- 
tend each of the given circles to as many en as there 
are units in the leaſt multiple 29 11g ant 
Thus, to reduce the unlike circles 
63, and . 148, to ſimilar ones, I ex- 63, e 
tend both circles to ſix places, be⸗ Fe 
cauſe 6 ĩs the jeaſt multiple of 2 und 


"7, he 3 of Pn in che. geren cireks. 10 v.30 
x VOL. II. e. it NM Sed 225 Lat] * | 
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Again, to reduce 72, and eee 
02430, to ſimilar circles, I 72, 85 e 
extend each of them to ten 2439. · 243902439, 
places, becauſe 10 is the leaſt 
multiple of 2 and £2 the number of Places-i in the given 
circle, 

In a circle any one of the circulating Genres may be 
made the firſt of the circle. Thus, 7. 592, may be 
expreſſed thus, 7. 5,92 5, or thus, 7. 59,259, and that 
without changing its value: conſequently a pure circu- 
late may put on the form of a mixt circulate, if one or 
more figures on the left be ſet aſide for the finite part; 
thus, .72,=.7,27, where .7, is the finite part; and 

thus, . 57, 1428, =.57,142857, and thus, . 36, ==, 363,63, 
That the value is not changed may be thus demon- 

fired RT 
0 gs 77 = = 533 = 8 %%, 
Hence two or more given circles may be made con- 
terminous, by the following | 


5 LE, 


Set aſide by a comma on the left, as many figures: as 
there re places in the longeſt finite part, and then pro- 


long the ſeveral circles to as ny: Places as will make 


them ſimilar. 
Ex. 1. To make 1 0 e 40 630g, 
and., 148, conterminous. 91 91,48 1481, 


. Here, becauſe .54, the longeſt 
| finite part, conſiſts of two places, I ſet aſide .91, in the 
other circulate, for a finite part, and then I prolong both 
circles to fix places, which renders. them nh. 1 
2 To make he 
three circles in the margin 2758 57 142, = @=o1 11857142, 
_  conterminous, - +592, + = 59, 259259, 
Here, becauſe the firſt 54.7 244 as Sass 45454, | 
eirculate has a finite part 
of two places, I ſet off two Suse on n the left from each | 
0 of the other two circles, and then I prolong b circle 
ro ſix ad which renders them ſimilar. 


* 
a ** 171 


& 6 44% *.* 


DECIMALS, - gx 


Chaps lr 


minous. / N 
Hlere, becauſe the firſt 714.2857 14. 714,28 5) 14; 


circulate has a finite part 3, 571428, 2.3 6588 
of three places, I ſet off 3 3 n 63, 636363, 
three figures in each of 5 

the other two for finite parts, and then, to ** them 


| ſimilar, I 7 5 5 2 15 cireles to ſix places. 
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ADDITION oF DECIMALS. * 


Rur E I. Place the given decimals ſo that the pdlngs: 
may ſtand directly under each other, and conſequently 


Ex. 3. To make the three following circles conter- +7 


tenths under tenths, hundredths under. hundredths, G. 


| then, if the given decimals be all finite or approximate, 
add them as integers, inſerting the decimal point direct 
under the column of points. The figures on the left of 
the point are integers, and thoſe on the right are a decimal 
of the integer, conſiſting of as many places as there are 
| figures | in the longeſt of the given decimals, ,  _ 


| The operation is the ſame ; Vos: as in Ex. 1 . 

addition of vulgar fractions; for a cipher 75 = .750 
on the right of a decimal does not .895 = .895 
change its value: if, therefore, ciphers .5 == .500 
be annexed, ſo as to give every decimal .625 = .625 
| 2 ſame number of 1 is done in 1725 = 22 
the margin, they wi is means be. 

mar ons to a — denominator, 3: 495 . 378% - 
VIZ. 1000. 


Ma” EET: 7 


as 5 tn e or Plire u 
e,, as... Swe 
FX ? 1 2 * ai 

+ © $5 . | 1 Es 4. N 8 * el 1211 | 
45.25 [ 42. 7 6 2 42.875 101. 91 
68.125 8 8 7 4 AH 1 

1 5 16 281272787 

24.75 28 14 6 S 28.725 ie 4d. 
36059 f. 7 10 15 K* 17-5251 2 tal! 


28.625 99 15 2 55 e 14 
27488 274. 775 „ | 


Note: If thedecimals-to be. added are of iff ent FR 
nominations, firſt reduce them to one ae = 
then add. The reaſon is, Heß n like things only ca 
be added or ſubtracted. ba dib 


S 
-- = 


Þl 
0 


| IEA n 


IS Sad. 


— 
N 


"13 * 44 7671 


Ex. What is the ſum of: Nac ac 65 Abe eie: 
Here I may either reduce the decimal of a ain te to 
| that of a pound, eee decimal of a en | 

to that of a ſhilling. 
Firſt, reduce the decimal of 4 thilling to that: of 4 
pound, by we agua Ina. viz. Adige n "we as 

| * „ wk 1 2139 le 

5 3 1 200. 6ag00{ 05125 EOS zan 5 
: Fs : | EIS 725 e n 
| — . . „„ 


gom Förg 1 


Secondly, rende thi decimal of a vue wwthat df a 4 
0 a e 1 that is; wow by 
ollows. ? | 


I 2 oy £4 4 
n 1 e 7 4 


20, as 
iin 1 
e 

l | 


0344 al. 7 5 11 magl. Fg FI, A 8 
The anſwer "aki 42 I. 3 


is ee * d. pr 14 580 ee, u © ot 


7 £3, 
Fc e. P wee 
1 2 - 1 
OT Ld A > as LAS - * 2 4 * * * N — 

9 WM + 3 nn 2 5 . — SJY * 3 — e 
PAF 6.4, F 22 92 : : 5 ; 5 (?:3 4 > we. Tf 

% Ro 1 * 3 2 | £ 1 

0 ol v 
* 4 - | l 1 eee * 
* 
* „ 


26% + * 4 
, 3 » Fc { 
. 13 © * 
5% » * 4 = "4 . , 1 , 
1 ; £ * * 1 * 1 — 5 451 50 * , 5 3. . 8 
1 * . : " i *. * * * * R * 4 & * „„ iy. / 


—— „ —— — a : i a. : i $ 
* - — Z + Is * 2 * „ a 97-144 A an i 
2 3 a 7 N : q * : . 4 / 
7 7 * 4 * * ** b : E * . . 4 1 ** . 2 e a —_ * 
„ * — 1 — *. * % w 8 ” of sf 7 1 * - 3 
| — $4 LL inten, FL A" A»; 
N ; yo C \ * os - 
2.0 | 
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ArPROXIMATES,” 


If the WIE to be added run on to a peri many 5 
places, i it will be ſufficient in moſt caſes to uſe only four 
or five places, and obſerve to increaſe the figure at which 
you break off by an unit, if the rejected figure on the 
right exceed 5 And in adding ſuch approximates, - 
mit the right- 157 figure of the ſum, as uncertain, but 
take in the. carriage. ig ove an Example 4 at * and 

the lame contracted. eee, e 


Ex. 4. at large. bn eee . 


' vob 72 23529436 0 Haie at 
11 2 1 I + eee eee 
7.86968 43 J. 0869 | noni 
11 e 2 1 by 


— 


'F; 557857185 J $515 certal "own: 
1 U. When all or any of the given decals fre 
repeaters, give every repeater the ſame number of pla- 


ces, and one place more than the longeſt finite; and for 
5 1 nine in the right-hand column carry 1, or to its 


FOIL 


m add 1, for every nine, and then yard. 855 e neos 


8 


| — 1 
4 2 11 f5 dts 2 TITS ei fett Hg 5 75 1 7 7 if 4 © 
; / he, 


* 
= } 
57 


0 . ; : . as 

— 4 8 A ; ; I ; | 
=— 13 67 8 I hs g * wy . $5 AS 5 15 * 4 ; 9 , Fd 

4 pr $2,696 SILLS ITO? 7%) (fry 1 7 74 1 74 

4 * 4% 5 r 3 . © "4-4 4 | 1 14. 

SS 185 

5 4 
— 


A D 171 1 0 N of 
Ex. 1. Ast 1 Ex. 2. 5 
7483 = 748.33 26 14 142 26.70 51063 ba 
: 65366 | 45 10 = 45.532298 
84 = 84.11 24 10 64 2 24.528 125 
255 25.33 | 32 15.0 2 3275 


$75 = 37-35 | 37-13 4 = 37-$666666 
8= 515] 44.1808 = 429333333 


| 75572 = 1557 80 210 2. 7 = 210 1156250 
Ex. 3. 2 = 5 Ex. 4. 4 | 18 | 7 Ex. 6. 


. . 0Z- Trey. . Days. | 
13 4= 84. 352087. 6.083  342-25418 
240. 8=, -33j 745025 | 5-333 |© 238-3333F- 
3 4 -16] 8.908333 | rd - 316.4166 
$0.0. ©-5. | 9592333 |" 125, f _  45:20833 
„ e 
5 0 = 3 9947916 3.918 40.128 


4 3 1 . - 5 T 
: ** 1 2 1 f 


4 
x 5 


2 3 4 = — 44.305416 l 35.750 | F- Tor 201 


In Example 1. the lum bf the right- hand column is 
24, which contains ꝙ twice, and 6 over; ſo I ſet down 
6 and carry 2: or to the ſum 24 I add 2, for the two 
nines, which makes 26; fo I ſet down 6 and aur * I 
oceed with the reſt as in integerss. | 
The ſums, differences, and qr of interminate 
decimals, are. always—inrerminate, unleſ unle 1 roo in a 
cipher, as in Ex. 2. ak 
From Ex. 3. it appears, that dae way ſometimes, 
by the means of repeating decimals, be performed with 
30 caſe and fewer figures, than by finite mumbers. 
As repeating digit is the vumerator of a vulgar frac 
tion, whoſe denominator is 9; and hence, in adding a 
column of repeating digits, every 9 of the ſam is g, or 
an unit, to be carried; and what is over a Juſt nber 
of nines is ſo many ninth parts. 


Or, if to the ſum of a column of repeating _ 
or 


ran. 


for — contained in it e W 22 1 
for every ten; but what is over a Juſt number of tens 
will fill continue to be ninth part. if} - : 
If in any example the repeating Ggures -hanpen al 5 

to be reiterated, the carriage from the right-hand ca» 
lomn adjuſts the column on the left; or makes every ten 
of them equal to an unit of the next ſuperior column, 
Gc. Thus, if we imagine a column of the repeating fi- 
gures reiterated on the right of any example, the car- 
riage from it woult adjuſt the right-hand cola of the 
example. 


RuLE III. When all or any of the given Aki 
are circulates, make all the circles conterminous, find 
the number of tens to be carried from the left-hand co- 
lumn of the circles, add this carriage to the right-hand 
column, and proceed as in addition of integers. | 

If repeaters be mixed with- the circulates, give the 
repeaters the form of circulates, by extending the re- 
- peating figures till they become conterminous with the 
other circles; as in Ex. 3. and 4. , 

If finite decimals are joined. wich the circulates, ex- 
tend the finite parts of all the circulates to as many 
places as aro are figures in the FJongell finite; as In» 


Ln ag 
EXAMPLE. I. 


428577, = 428 971, os ed 
„ 
| 2. 8 | 


In 2: to find the carriage from the left hend "OM 
lumn of the circles, I add the column next to it on the 
right, laying, 7 54-555 2 =19; from which I 


carry 1, and ſay, N 8 ＋4 20; from whick 


I carry 2, and go on to add the right- band column! 5 
the circle, ſaying, the carriage 2+ 5 42+ r= 

ſo I ſet down o, and carry 1, and proceed with the ref 
as in integers, 


The 


ADDYMIONT of Part 


he adding the carriage from tlie left hand) column or 
the eitcles to the column on the right Hand, ariſes, fim 
the flux of numbers; for as the circles repeat inſinitely, 
if we ſuppoſe a neu / ſet of the ſame circles to be repeat - 
ed upon the right of our examples, it is plain, that in 
adding them the carriage from the left - hand column of 
the neœẽ ſet would moaned fall i Me. Se hand - 


lumn of our example. 
The operation here is the 3 28 in addition of: vul. 


gar fractions; for every circle is the numerator of a vul- 
gar fraction, whoſe common denominator is 999999 ; 

and if the circles or numerators be added, without mind- 

ing any carriage from the left. hand N the ſum will 
15 Ae. 1 5 


en mae mages, 


— — — ah TH * 
* -_ 


: 2 4 8 pts eh 10% t 2 ; 


But, wy pointing off from the ſum of 4 — fix 
figures towards the right, we divide by To00000, in- 
"Read of dividing by 999999 3; which gives indeed the 
ame quot, but makes the remainder too mal. 

Now, that the carriage: figure from the left · hand co- 
lumn of the circles, is the integral part of the quot, and 
at the ſame time the difference betwixt the true and 
falſe remainder, is evident; for the quotient- figure 2, 
multiplied into the two diviſors 1 009000 and 999999, 

ives two products, whoſe difference is 23 and conſe- 
quently, if the greateſt product, wiz - 2 * T000000 = 
2 Oos, be ſubtracted from the dividend. the reſult 
will want 2 of the true remainder. To prevent ſuch er- 
_-Fors,- and to put the work on a ſure footing, find the 
cat riage from the left-hand column of the circles, add this 
1 carriage | to the right-hand. column, divide the ſur by 
11900000, and- you will have a true quot, and a true re- 
2,mainder.. The learner, may look back to diviſion of in- 
; tegers, where the ee of 1 2 5 9.991999. . 


135 — 11 
* Iz 5 gi 2 5 * — 6 4 A 
- OY 
£ - . a; : : 
5 ; 8 n 


- 
8 
1 1 
— 
s 4 
2 


_— 


— 


m pres abs „ 


Hence it follows, that if we add the cir- 428 571, 
cles as they ſtand; without minding any car- 8 57142, 
riage from the left, and to the ſum add the 454545. 
excreſcent figure on the left of the decimal .370370, 
point, we ſhall have the full ſum of the cir- 2 SES 
cles, both as to the integral and fractionall = 
part, as in the — . 
| 7 gs | 2. 110630, 


pure repeaters, ben the numerators of vulgar frac- 

tions, whoſe denominator is 9 as often taken as the 
digit is repeated, may be added in the ſame manner as 
circles. But in examples clear of circulates, the mes 
thod preſcribed i in Caſe II. is preferable. | 


tn adding circles tank pure re- 857142, $666, 
peaters by the method now ex- 571428, 6666, 
plained, it will ſometimes happen 857142, gebs, 
that the fractional part of the 71428 5, Mes 
ſum will be a ſeries of nines, . 9999s 
as in the margin : and in this 3 „ 
caſe, the numerator of the frac- * 1 
tion being the ſame with the de- 3. .000000 12 
nominator, its value will be uni- 
ty; and accordingly i muſt be added to 510 * re 

But in adding puie repeaters of the method in Caſe II. 
this eannot happen. | 

By way of proof, I ſhall here add all the vulgar frac- 
tions in Example I. and reduce their ſum to a mixt num- 
ber, continuing the diviſion to a decimal. l 


1478. 22 = gr . BH + i 1 + 


IV an 2073 
T4533 — 122 3 


vo. 875; 505 N ET 14553) 


us 036 >. 4-8 


* 


ADDITION f aan | 
1 985 | 14653)307 16(2-110630, | 


29106 


| Hite the Geld belt the 
51 with the ſecond, a new 43059 5 
eirele begins. „ 
E X 4 M p LE II. 


4 =434571428, == .35,714285, 
2 0, 384615, . 03,8461 53, 
os 28 = 07057142; = 67,857142, . 
r= 2 . 2,2777 <- 


W 


27 =: 1455 . 44.814814, 
1.49, 505124, 


Bere I make all the circles conterminous; and Having 
found the carriage from the left-hand column of the 
circles, I add it up with the right-hand can and 

then proceed as in adding integess 

The reaſon of making the circles conterminous 1s, 

| becauſe, by this means, like things come to be added; 
for the finite 3 are Fs tenth Hens: but the circles 
are all ninth parts. 


EXAMPLE, HE. 


= 94.230769, = 94.3069, I 
= 7,128205, =.71,282051, 


'S: 2. = 333333333» 

'2 =.6 © ==.66,666666, 

=.16 S 16, 666666, 

11 = 03g = .08,733333s 
2.90, 512820, 


1 Ts Here 


chap. v. D EC 11 A 1 3 


flere 1 give the repeaters the form of aietitels and, 
by extending the repeating figure, 1 make their elreles : 
conterminous with the other circles. 
That repeaters reduced to the form of eder Toe! 


tain their former value, r be thus demonſtrated, 


33.333333. 1 ; 5 
3 e | 
Num. 333322 . 
L. N 1 
1841 = 18.757142, 18 e ene 0 
251 = 25-81, = 25.818,181818, 
143 =145 = 14.57 
294 =29-75 = 20:97" 


35 12 = 35-875 35.875 | 
245%, = 24 oy = 24 013333333» DO 
327 = = 32 1 2324779177711) 


 181,520,007215,. " 


HereI 3 the nite parts of all the circulates and 

| repeaters to three places, becauſe 875, the longeſt fi- 
nite, conſiſts of three places; and by this means the 

circles, which are all ninth parts, come to be added by 


themſelves. 
To aſcertain the carriage from the left-hand column of 


the circles, you muſt go back to the ſecond column on 
| ied, Ge of it, laying 7+3+1 1 15, one car- 
dea, . £ 9 . 


c H 4 p. W. 
SUBTRACTION OF DECIMALS.. 


RuLE I. place the minor * the major, ſo that 


the points may be in one column; ; and then, if the given 
N2 | decimals 


— 


W SUBTRACTION of Part Il. 


decimals be finite or appromiengte, work as in ſubtrac. 
tion of i integer 8. J. 


8 the major and minor have not the fame number of 


places, images the void places to be filled up hc ci. 


"ue: EEE: © 
* X A M p L E - J 


2. 4. ”" E | 
From 48 10 6 = 48.525 
Sub. 18 12 84 =18.634375 


Rem. 29 17 942 29 890625 
E. X AMP L E II. 


: C. 2:6. - C. 
From 54 2 21 54.6875 
Sub 36 Nee : 


Rem. 17 . 3 72 17.8125 


APPROXIMATES. 


In ſubtraftiog approximates, neglect the right-band 
Pk of the remainder, as uncertain; but an unit bor- 


A foyed on the right, muſt be — Ih as in Ex. I. 2. 


anc ED following. 


En. 1. I. 3 ; * 10 5 | da D "Y 1 2. 
125 5 783.0625 | þ7 $49.4643= 
by Sub. 495-28 5.99% "fi Sub. 78.0875 


em. 287-7767 "certain Rem. 471.376 certain, 


Sub. 45 = 447953 


Rem, He = 7; 9473 certain. 


% 
> 


From 172, = 17.1 1765 — 
uch c feu 2 * 9252 0 


54 » TY Rem, 2 84356 certain. 
1 55 


Chap. V. DEC I MAE 120 
RULE II. If one of the given e is a repeater, 
and the other a finite decimal, give the repeater one 
place more than the finite decimal, 2 in JubtraQting | 

borrow 9 on the right band, 5 
But if both major and minor repeat, give them an e · 
qual number of rer a then r as OT 


12 * 14 Ve "a. — Teen 
From .7145833 528 9989583 
Sub. -634375 2333 22918 
Num. 0802083 : 1015 09h 


10 Ex 1. and 2. 1 give the. repeater eng place more 
than the finite decimal, and by this means I obtain the 
repeating figure of the remainder. But in Ex. 3. 1 give | 
the two repeaters an equal number of places. 

In Ex. 2. and 3. I borrow-g on the right hand. 

It may be a proper exerciſe for the learner to reine 
back the decimals that occur in theſe three examples to 
the vulgar fractions from which they reſult; then ſub- 
tract the vulgar fractions, and reduce the remainders to 
; decimals. ; 

RULE II. If both ihe given Ac be circulates, 
make the circles conterminoys, and work as in integers; 
only, if in the left-hand column of the circles, you 
foreſee, that, in ſubtracting the figure of the minor from 
that of the major, one mult be borrowed, in this caſe add 
1 to the right. hand figure of the minor, and then ſub- 
| tract. 

If one of the given decimals be a circulate, and the 
other a repeater, give the repeater the form of a con - 
terminous circulate, and then ſubtract as above. | 

If one of the given decimals be a circulate, and the 
other a finite decimal, extend the finite part of the cir- 
culate to as many places as there are figures | in the finite 
decimal, and then ſubtract. | 


E X- 


* r * * 
7 —— 
” 


e SUBTRACTION of ran 
e ee e e F n 


1 2 =- 925,925, = 928929, 
Sn =.5 . . 571428, 


e Rem, 2354497, | 
. = X 5 M P Tz 


From r = 6,428 571, = 64,28 97 14, : 
__ ä 22882142. 


Rem. 46,428 $71, , 


To this laſt OVER? bids, 4 in the left-hand column 
of the cireles, 8 cannot be ſubtracted from 2 without 

_ borrowing ;_ therefore I add 1 to the right - hand figure of 
the minor, and ſay, 1 +2 = 3, and 3 from 4, and 1 
© remains. The reaſon is obvious: for, ſuppoſing the 
circles reiterated: on the right of the example, it would 
be, 8 from 2 I cannot, but 8 from 12, and 4 retains z 
e 1 85 make 3, Oc, 


EXAMP L E III. 
From 47 = 9,28 5714, = 9,28 5714, | 


Sub. 7 | = -$,666666, - 
5 4 Rem. 24619047 
Bong EXA M PLE IV. 
5 From MEE ir = 18.089 = 18.08,333333- 


| Pr | 19 8 8 4.3, 57148, 4. 35.714285. 
Rem. 13. . 72, 619047, 


In * WER two ces I give the FrPOrery. 11 
form of conterminous circulates, 5 
" "EXAMPLE V. 


From 35 172 = 384615, = = 384,61 5384. 
ub. 5 2.125 = 25. 


Rem. . 2 59,61 5384, 


— 


E X. 


—— 


= 


. 5 -DECx 1 A D 2 
EXAMPLE. VI. 3 


From $ 2 75; 24, Th . 
Sub. 7 = 14285 = 4 % 
I | Rem. 67.8 5714-5 5 


. «a laſt two | gs I extend the finite part & 
i circulate to as many places as there are figures in 
| the finite decimal, by which means like things come to 
be ſubtracted, n 1 obtain the dy; circle of the re- 
mainder. 8 


| 95 CHAP, V. | | 
MULTIPLICATION oF DECIMALS. 5 


In multiplication and diviGan there may  boppen nine 

varieties, ariſing from the different nature of the numbers 
that may occur in the operation; and theſe are of three 

ſorts, viz. integers, mixt numbers, and pure decimals. 

Now, ſince the multiplier or diviſor may be of three 

kinds, and the multiplicand or dividend of as many, 
there muſt of conſequence be nine varieties; which are 
theſe following. 5 
an integer, 


An integer may ide or ; divide ; 5 mixt number, 
Ce pure decimal. 
7 | M integer, 


A mixt miner may wann or divide 4 a mixt number, 
a pure decimal. 
an integer, 
A pure decimal n may 1 or ide a mixt number, 
a pure decimal. 5 
of theſe varleties, the firſt belongs properly to vulgar 
_ arithmetic, the other eight occur in decimal operations. 
But in multiplication and diviſion of decimals, there 
vill occur other nine varieties, ariſing likewiſe from the 
nature of the numbers; which may either be — re- 


n, or . +3 


wh Mur EAT TON of bart 


And ſince the multiplier! or diviſor may be of three 
ſorts, and the multiplicand or dividend of as many, there 
muſt of be nine varieties; and theſe are ſo ob. 
vious, that it would be loſing time here to enumerate 
them. 


i Before I enter on multiplication, I ſhall i down a 
| role for pointing the product, which is of a general na- 
ture, and extends to decimals of every ſort, whether fi- 
nite, repeating, ar circulating; and is as follows. 1 
5 " "GENERAL RULE 
Give ſo many decimal places to the product, on the 
right, as are in both factors; and if the product hass 
not ſo many _ ſupply © that Uefelt * As Cl- 
phers. k 3 
Wie now e to 8 LET 
Run I. If both factors are finite or approximate, ; 
work i as.in cs of integers. 7 
5 | . 1. Ex. 2. Ex. 3. 
* 51 . e ee 
| 5 3925 5 Gen 9001875. 
/ . "41 S309... = wie Ft 2 73 4 
5 85875 03125 „ 
N a Ex. 4. e eee LY | a , 
; e t = SE wn” 
26065 wg 445. . | 2625. 
5 | Gr 1 7 105180 0 1 
. 2 71675 © 2095645, Tor... 15 
21 291 0 2 70053) 25 2 Haine eiadinut a4. 10 nn 


bal 


: . tes 
25. Pole 56 * 5 Ex. gs _ 10. 6: 


Wor 581 4 
ꝗ— 2 . — 3 
4¹ er 28. 8 N 365 
55 hs Of 146 
5 5 132. 5 


ins 2 3. the > dts not affording 0 many 
decimal places as are in the multiplicand and multiplier, 
I ſupply the defect by prefixing ciphers. _ -. 
The reaſon of giving as many decimal places to the . 
product as are in both factors, appears by conſidering 
that the operation is the ſame here as in multiplication 
of vulgar fractions. Thus, .785 x 75 Vee Te 
00905 "2 8875. And thus, 6.875 x .25-= 6275. 
* © = 14885 FS = 1888 er 1 = I, 71875. 
To multiply by 10, 100, 1000, gc. move the deci- 
mal point ſo many places toward the right hand as there 
are paphess. Jn. the multiplier. ere 
wn 75 And r 1 * an 
4375 X40 = 4.375 G6875x10 68756 
4375 * 100 = 43.75 6.875 * 100 = 687.5” 
4375 * 1000 = 437.5 6.875 x 1000 = 6875, 
4375 * 10000 = 4375. 6. 875 * 10000 == dor | 


APPROXIMATES. 


In Wise approximates the certain places of the 
product may be determined * one or other of che two. 


rules following, viz, 
1. If both factors are approkimates, the uncertain 


places of the product will be one more than the number 


of places in the longeſt factor. 
2. If one of the factors be finite, and the other ap- 


proximate, the uncertain places of the product will be 
one more than the number of places i in the finite factor. a 


Vor. EL - | | , o 5 . SI "BE r. ; 


8 


206 MULTIPLICATION wy kur n. 


8 Ex. 1. 2 % 
a 24 118 210526 ＋ 8 
> 7 On I | 
| 2206062 2 42630: 
490236 1473682 
1225590 1684208 
735354 442102 
7 1 86. 50 21422 05262250 


* wh 
© Sas © $4 


Ia Ex. 1. the integral part of the e viz. 86, 
is certain, and all the decimal places on the right are 
ancertain. In Ex. 2. only four places on the left, viz. 
1 60! 52; are certain, and all the other places uncertain. 

The reaſon of Rule 1. is plain, For if in Ex. 1. we 
make the longeſt factor the multiplier, and the total 

product will be the fame either way, it is obvious, that 
in this cafe we ſhall have ſix particular products, in each 
of which the right-hand figure will be uncertain, and 
conſequently we ſhall have fix uncertain places in the 
total product toward the right, and alſo one-uncertain 
place more on account of the uncertain carriage from 
the column in which the right-hand figure of the laſt 
particular product ſtands. 
The reaſon of Rule 2. is alſo obvious. For in Ex 2. 
by making the finite factor the multiplier, we have four 
particular products, in cach of which the right-hand” fi- 
gure is uncertain ; and fo we have four uncertain places 
in the total product, and one uncertain Face more ari- 
ſing from the uncertain carriage. 
be carriage in ſome caſes may affect ſeveral de 
on the left, and thereby render ſo many more figures 
| uncertain. : 
The - foreſt way thickifre” 18 determine the certain 
places i in the product of approximates, is by a ſecond 
_ _ operation, giving the approximates contrary ſigns; for 
tien, ſo far as the two products agree, the figures are 
cęitain. The ſecond Wen of the two former ex- 


amples follow. 
14 5 1. 


: #2 
2 
25 
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h TY | 21527 n 
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_ err tir 70 26, ed 
Ss. co er . a 
ns x 684216-* CARER 
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In Ex. 1. CI * is 1 and all Erin $5. voN e 
uncertain. In Ex. 2,...60526are the only certain places. 
Becauſe the multiplication of decimals that conſiſt of 


many places, proves, in the way hitherto practiſed, a 
tedious operation, I ſhall here explain a method where- 
by decimals of this ſort, whether finite or approximate, 
may be multiplied expeditiouſly, and at the fame time 
have the decimal places in the product limited to any 
number e This may be en * the fol- 


lowing . F £3 
T1047 ef. 
i 


11 «© 25 


| A the 'multiplicand place the makiplitr anvetteds . 
ſo that its units place may. ftand under that place of the 
multiplicand to which you propoſe to limit the products 
then multiply the right-hand figure of the multiplier in- 
to that figure of the multiplicand which ſtands, jane 19d 
over it, taking in the carriage from the right, and go 
on to multiply it into all the other figures on the 1 

Proceed in like manner with every other ſigure of the 
multipler, placing the right- hand figures of all the par- 
ticular products directly under other. The total pro- 
duct will be W . che 2 une, un. 
certain. 

To make this rule more , caily underſtood, 6 
may look back to the multiplication of integers : where. 


it was obſerved, that inſtead of beginning with the right · 


hand figure of the multiplier, we may begin with the 
left, and ſtill have a juſt product, provided the . 


hag Hgure's of every 9 produtt be placed di - 
7 reftly | 


— 


3 MULTIPLICATION of 'PartIL 
rectly under the multiplying figure Now, the working 

an example, both in this manner, and alſo by the rule, 
and comparing the fteps and reſults of the two opera. 
tions, will throw a light upon the matter, and unfold 
the reaſon of the rule. Which take as follows. 


ultiply 18,634 37 5 into 9.875, and limit the producb 
to four decimal places. 8 
By the rule. By the other method, 
e _  $0:03g275 © 
eee 49.875 
—— — ——— ——_——_———_—_ 


eee wenns, 
i 13044 #3. 1304 625 | 


E 


Arne G03)! nr 

2% — . u— 
« a £ mt 7 T dy”. -Þ —_— * 7 - 
©... 18401434 _ 184.0144[53125 


In working by the rule, I invert the multiplier, and 
e 9, the units figure, under 3, the fourth place of 
«decimals, becauſe the product is limited to four deci- 
mal places; then I multiply, ſaying, 9 x 3 227, and 6 
Carried from the right makes 33, &c. In multiplying 
dy 3, 1 fay, 8 4 32, and 3 of carriage makes 35; ſo 
I ſet 5 under 3; and proceed in like manner to multiply 
the figures on the left. The right-hand figure of the 
product is defective, as wanting the carriage from the 
columns cut off on the right by the line A B. The fi- 
gures expreſſing the ſum of the columns ſo cut off, are 
ſo many uncertain places of the product, when the fac- 
ttcors are approximate, and on that account to be reject- 
ed as uſeleſs. The figures, moreover, on the right of 


the line A B, ſhow how far the operation is contracted, 


or how much labour is ſaved in working by the rule. 
In working by this rule, ſome teach to carry from 
and 2 for every product betwixt 15 and 2 5, &c.; but 
rather than adopt a method fo irregular, and at the ſame 
mY time 


— 


chap vw. /DECTMELBITYM arg 
time inaceurate, it is better to allow the pr odutt one 
decimal place more than properly you — for. 
If there be no units in the multiplier, Bra this caſe ſet 
the right-hand figure of the inverted multiplier under 
that figure of the multiplicand, below. pick it would 
have ſtood had there been units. 6713 


Ex. Multiply 825 by B25 — ee to 
three decimal places. ; Fees 
G41 5014 


By the rule. Thee common way at large. 


I» J 5 12 FF As 
Y * 

$28, a 

A + 4 42 — 

* 1 1 
7 in FX. 
6687) | 1 i mis: 
Fe 7 . = 
16 2 ie 

* * 1 31 - o A. 

0 x 5 

— | 
12 * F 

68 f 
a OF. ' : — ” 3 
£ 


The decimal places of the fattors thay Aber ht 8 * 
tained at full length, or turned into . r e bes 


fore you begin to multipljꝛ . 


Ex. Multiply 25.8490 1 3625 by 4297255 ns 
the 2 eee 5 : 
Tag ci! 5 55 849013625 n ey 
$3279-24 12 al 22 7't 547 15 0 


— 


1 mal next turn the gere 5 the — sede 
folly approximates, and then the 5 will be as 
ohos. | | 


og 


oa» MULTIPLICATION er rern 
duo 0M 2 5 0 C23 3 n 
3 ES F 
o +79. 24 
* 4 : Jones” 15 ö 
Fo, 
5 2326 
3 Deo 365 * nt 0 
Prod. 1110. 76. 1110. 15 
5 E 5 to 12 obſerved, chat the want of carriage 
 - from the right hand may ſometimes affect more columns 


on the left than one, and thereby occaſion more uncer- 

cain figures in the product than that on the right hand. 

Ih he beſt ſecurity on this head is, never to limit the pro- 
duct to fewer than four or five decimal places. 

i To conclude, -when decimals to be multiplied are 

e may frequently perform the operation more 

pe” vulgar {nh ne "A. reduce the mh 


£5 -- 
** "43181 3 £4 5 * 


RLE U. If thi — be Knite, and 15 k. . 
Fund; repeat, in multiplying carry at g on the right 
and before you add, pr the repetends of 
INE pea products, till their right-hand figures ſtand 
under one another ; and 1 in * carry at 9 
on 32 right hand. 
The produft repeats, ax] in E Ie 2. be.: 3 or turns 
out finite, as in Ex. 6. = 


Ex. 1 Ex. =o, "px. 3. | Ex. 4. - 


| - 17 5 ” | "JS : : 18 | 6552, 127.083 2 8 i ; 354.25 
VVV of 
1.3 „„ 26:3413 © 


t 4 be 


. LF: 19 


2 £ - of 
2 * 


2 — 


ö - * # £ ES 'S 3 3-4 "7, 79 "7% f f 
. 4 3 i ͤ„„ £4 5 234 _ — FW SOA et + 3 
F 3 Fl Cw 4 5 

* F . 7 
2 . [ - 
8 ; : 2 

- % « *. 4 

- . - 2 
* J ov 
* » 10 
. # 


t. . 


DCN A N. * | 
21 e Et 2 gore Ox thus: | bn 8 


TY the 1112 ; * K 
I 6 . 3%; IC} 3 4.48 "I 6. 11 0 ** 144 
; * * 4 . 
4.0 6.44 37 Fg ITT YEP 47 , 
- ve 4 7 we WV þ - # -Z : 2 4 


188 x 2 Jo# £14567 8 mw” 31 5 4J errerel 2 123 69} 3 v6 
: f _ —————— L 


1 1930 m 7 E498 
20% 120% /%/%/n% ⅔%nsæÿß ghar; 227 oath 
— —— 2 we 7 64 3 3 ; "3 — - 436 4 17 $78 


21.148 —_ 
— Co | 91. A CD 5 g 


24 E eo | | ; . £ FO 
Ex, 7. | | — Ex. 8. — 


27832 338.26 Nw 
S375 5 


£ 739215 269 
wt”: 1951833 * 529 7% 84 
IV e 16147233 ta: 15 


243.979 185. 69433 el 0 | 
Vote, If the ractkiplier has ciphers on the right, i in- 
Read of annexing ciphers. to the product, reiterate its 
right-hand _ ſo many times as there are ciphers. | 


Ex. t. | Ex. 2. | jo 1 25. 3. 

7 9˙8 374.3 2 84.7 
50 26 at „ 900 49000 

3983.7 786900. 0 6787 

. . 


lo 9131, 23777 nl 


RvLs III. Ic ho. N bs ſine; and the mult. 
plicand circulate, to the product of the right-hand f 
of the circle add the carriage from the left, then pro- 
ceed as in multiplication of integers; but before you 
add the particular products, mako them Sante en 
and then add as in addition of circulates, 
T be product commonly circulates; and then i its circle 
is faite: to the cirele of the mulkplicand, as in FR 15 


1 I p 3 12 a, IS +443 — : "pf * £3 4 2 $$: 6 F A 4 9 
5 3 1 


* 


4 . , * TY * 8 " ** 2 * — — a —— — . _ 
. . . » — FP 6 11 22 p * Ne 
& * is, 5 * — r 
= Y * 
5 * 
- * 
ww ” . . * 8 6 * ” 
þ * 8 3 
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2. 7 and 8. but the produét ſometimes repeats, as in 
Ex. 5.; or it may turn out finite, as in Ex. 6. E | 
Here it is obvious, that in multiplying . 481 *. 1. 
17 7, the carriage from the left would be 3; 481, 
ſol y, 7 x1 , and 3 of carriage, 3 7 


Se The product circulates, and its circle .370, 8. 
js ſiilar t0-:48r, the cirele- of the mpktipti-- 3-379» 
„ | Ex. 3. s "i 4. 
. 5 pen. 

EEG EE 5 
37,592, 37.59 2 937,592, 


In the above an: maples the products are mixt 
eirculates, the three figures on the right being the * 
and the figures on the left the + file parts, 


Ex. 8 1 Ex. 6. OL 
gag T 474857148, 
"© 5 e 7525714 5 
eee 
2¹5 * ; 3. 524:999999, 5 

9 2 TY "ala 


In Ex. 5. —. the circle of the multiplicand con- 
ſiſts of three places, the circle of every particular pro- 
duct will likewiſe conſiſt of three places ; and ſo, before 
Fadd, 1 make the circle of the ſecond particular product 
conterminous with that of the firſt, by transferring its 
leftehand figure ꝙ to the right under 1; and in adding 
I eake in the carriage from the left-hand column of the 

circles, and the Jerome is a mixt en e to 
21 
1125 Ex. 6. 1 transfer 85, in the forond particular pro- 


duct, from the left to — right of the circle, which 
makes 


we * —— ih - 7 * ng. I IE RE * 
WY 4 0 n * * 2 3 
by * 


Chaps v. ECE „„ 
makes it conterminous with the circle above it; and | 
the circle of the product being a ſeries of nines, Fadd- = 

1 to the finite part, and the total product is finite. 
Ihe reaſon of adding the eartiage from the left to 
the product of the right-hand figure of the circle, and 
of making the circles of the particular products conter- 
minous, the — as in addon of I: a 


7 1 ; Ex. 8. 75 
46.0243 ö 86. 33. 571428, FOES 
„„ F EI 
92, o4878, | 43267, 857142, 3 
1840, 975 %ꝙ/¼ 605749,99999% 
3221707317, 692 26 57, 42657. 
341.50,097 56, f 4322857742857. 
5 5083.97 324142857, 


Mete. If the multiplier has ciphers on the right, firſt 
point the product in the manner you would do were the 
ciphers ſubjoĩned to it; and then, inſtead of annexing {| 
the ciphers, transfer ſo many figures from left to right „ 
as ſerve to complete the cirele. | 


Ex. 1. Ex. 2. ' | > Be: 3 
72, 85 3.962, 5 . 
20 „„ 0 
14.54. 31,03. 2674.285714. 2 
3 
1902.72 


In Ex. 2. the product repeats, and ſe there 1s n de · 
. to transfer any figures from left to right. ; 
RLE IV. If the multiplier be interminate, a it 4 
to a vulgar fraction, as directed in reduction of decimals, 
Prob. V.; then multiply the given multiplicand by the 
numerator, (working as in integers, if the multiplicand 


be finite; or as directed in Rule 2. if it repeat; or as 
: VOL. II, ERS £5 nnn 


as MULTIPLICATION of. Punt. 


preſeribed i in Rule 3. if it circulate) ; and divide the 


product by the denominator. ? 4 
Here there are ſix caſes; for the pn may 55 : 


| peat or circulate, and may multiply 2 _ a repeat- 
ing, or circulating nen | 


Casz I. When a repeating multiplier multiplies a fie : 
nite multiplicand, 


EXAMPLE I 
Multiply . 25 by 4=# 
5038s 28. 
977 5 N product ſought. 


—_— 


EXAMPLE 1. 


Multiply 872.35-by = — 
9* 10 
Here I divide firſt by 9, = | 872.3 ; 
then T divide that quot by 10, 7 
which: is done by moving the de- 6706.45 
eimal * one 9 to the left. p) 106.450 
HT 195 8494 prod. 


EX» 


3 


EXAMPLE. l. 


Multiply 7989 by 4. H 492 
The numerator of the vulgar 1855 "1 - 


fraction is found by beta the 428: 5 
finite part, as follows. | 2M = | 
ö e 
47 . 1 _ 31956 : 
428 5 993419292 


3799 1. prod, 
E X AM PLE Tv. 


” a4 241 
# iltiply. 87. . 41 — n 
Multiply 87.34 by 2.67 = 3 IT 
The numerator .:: 89% 34 2 
is found as befare, | 241 
2% „ 
TFF 
1 . 
Ih firſt by Was, > Is 
9, and then by 10, 233-079 ＋ product. 26 
| EXAMPLE v. 3 
95 
Multiply 680.748 by 3.278 =p = | 
3.216 | „„ 
A . 
nn,, ⅛ Ä 3403740 


: 6126732 
After dividing by 9, I - oy 5 4 4 7850 


divide by 100, which is 
done by moving the deci- | 1361496 | 
mal point two places to 900) 1970765. 4600 


ä the En. bh 2 "2189.73940 
. 8 k . 


116 MULTIPLICATION. of Pert II. 


| Note 1. When the multiplier is 3 or .6, it will be 
ſhorter and eaſier to work by the following directions. 


. When the mokiplier is g take 4 of be multipl- 


cand, 
| 5 Ex. 1. | | ; Ex. 2. 2. | 
Multiply 368 by 7 Multiply 47.32 by .03 
Os 3)47.32( 
Prod, 122.8 „„ 2 $773 prod. 


2. When the multixſier 1 is . take I of the multipli 
nnd ieee. 552 


n 5 „ 2. 
Multiply 12.49 by „ 5 Multiply 12.49 by of. 
3)12.49( 3)12.49( 490 | 
777%  - — ady 
„ on 4. 4.163 
Prod. 8.326 | 8326 prod. 


Mote 2. Lou may tura the multiplicand into multi- 
plier, and then work as directed in Rule 2. Exam- 


ple 4. done in this way followWw. 


Multiply 87.34 by 2. 145 
. 2 6 
87.34 
10% 
8033 


187744 
| 2147222 


Progobt 233.877 the ſame as beben 


Note 3. Becauſe every repeating figure is ſo- many 
ninth parts, we may multiply by the repeating figure as 
by an integer, and take + of the product, placing the 
product of the next fig are of the e under the 


finite part of the quor, as in addition, and allowing no 
decimal 


— 


v.. | DEI ATE) ani. © 


decimal . in the product for the repeating figure. 
5 T he former example done in this manner follows. | 
nn. 87.34 by 2.67 : RY 
37.34 
hs 
9901138 


6793 
„ 
: 17468 


Product 233.877 x. the fame as formerly. 


Niere I place # beyond the right of the multiplicand, . 
as we do ciphers in multiplication of integers. Under 
6793, the finite part of the quot, I place 52404, as in 
addition. ve only three decimal places to the pro- 
duct for 18010 the two factors, and one more for the 
repeating 1 
I he product of the repeating / into the 9)87. 34 
multiplicand may alſo be found by taking 3 


of the multiplicand, and multiplying the 9.70 
quot by 7, as in the margin. Me 
67537 93x 


The ſame ways of operation may be uſed in Caſes 2. 
and 3. following, but the method preſcribed in the 
rule i is more ſimple and eaſy. 


| Casy II. When both factors repeat. 


; — 


— 
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13 * mY 5 
7 50 
” . 2 
s — 2 G — , 2 
. TY e Þ P 1 f " 
a f 6 1 Oo 
* . # 64 F 
” * R 9 
. — ” 2 
£ OR, 


Moltply 5 3 2 
In dividing by 9, after the 3 wo 
dividend is exhauſted, I conti. - 


nue the diviſion by annexing to, —— | 
the remainders the repeating - 2147-33 (5 3,148, prod. 


figure of the dividend; and 
the quot or product ſought - 8 
comes out a mixt circulate. 27 


113 


9 


Eee EXAMPLE IL 
{  Iuliiply 5.6 by a. "—+ | Sp 


L „ 
1 21 
21 numerator. 563 
9919500 
Hf prod 
N 


E X » 


„ X AMPLE ul. 
une rf * 1 . ee e t 


* 
” Ls 
- 8 = : * 
N N ; * * EA 
£108 75 4 t 
. 3 , 


The multiplication by 10 is — 
performed by moving the de- DI 2111111170 | 
cimal point one Pry to PE et ah "oe. 
right. To 


10 . ty 


EXAMPLE * 


"ITY 16h * 2 tb, letzt l 
9 & 10 
J 7 16.8 
© ; 1,7" 1246 
346 0 (( „ 
„ | 4 Ges 6 
After dividing by 9,1 5046 
— he 900 $843-5555555555( - 
eimal point one place to Ws 3950017,2 prod. 


the left. 


Mete. When the multiplier is 3 or L, it will be ea- 


ſier to work by the Herne 45 Note I. Cale. Kori ith 


A - 


_—_ Ex. EEO 
Ws 18.6 by 3 - Multiply 18 6 by % 
oC. 3718.80 
6.7 produt EP 67 product ; 


f Ex. 


chap. v. DECIM A 6 PR 05 ä _ 


* Us. : 


i {MULTIPLICATION of dan 


— 


. 3. : | pi Fx. 4. 
Multiply 489. by 8 nlp 409. by „ 
3089. mt T1 
3 | 163.185, 
* 8. 163.185, 5 5 "163.185, 
4 326.370, product 32.6,370, product | 
| Case III. When 2 repeating * er multiplies a 
| circulating TON : 


E XAMPL E 1. 

Moltiply 24.36, by. 7 = 

In gr ke Ber by 4, I take 24.36, 

in the ca rom the left of 3 

I the de; and in dividing by 9 

Is continue the diviſion by an-  997as/(10 25 * 
nexing to the remainders tnge 
circulating _ of the divi- 274 

dend. „ 

i 2 


— — 


974 
EXAMPLE . 


PO 5 . : 

- Multiply 38.428 571 b 0 - 

ply 3 428571, by J = „ 
After dividing by g, I divide 38 428 575 
again by 10, which is done by 7 


moving the decimal point one 
place to the left. : 8 999999, 


1 8 | prod. 


. * 2 
. - 
* 
1 $ 
* * a . 
P 5 
* £ - - 
- - 
. . 
4 
. 


| wo DECIMALS_ 1 | 


EXAMPLE W. | 
41 K 10 


n 85. 23-2195, 4 455 athens 555 
45 a 121 11.28 23,1219, {aA 
45 « 35 | : 3 . 71 
410 num. . 
22259243784. . 


After multiplying by 41, 
I again multiply by 10; 99227644. -7:99999, 


which is done by giving the 1 
product only ſix decimal TIP NE” prod. 935 
| Pl inſtead of ſeven, . 


E EXAMPLE IV. 
Multiply 37. 53658, by 2.4% = = 223 


2.47 742 37.5365, 
24 FCC 
223 aum. 55% „ ,60975, 293 3 FAT” 
THE $9  750,73170, ee OR 
7507,31907, PL e 
5 be 68853, 
- 0 , 7317, brodac. 


EXAMPLE 3 
Multiply 78.53, 571428, by 54.83 = 8 


54.83 1 3178.53.57 1428, 
548 1 1 
4935 num. 309267,85 142, 

re | 235607,142857, 
70682 14, 28 5714, 
31414285, 71428 5, 
90387573. 74, goggog . 
4306. 374, ggageo, 
. I | 
Prod. 4396.3759 finite 


/ 0 


122 MULTIPLICATION of Part II. 
Note. When the multiplier is .z or. f it will be eaſier 


to work by the directions of Note 1. Caſe . 
„ | „ ĩ ð YT 
Multiply . 8 57, by .z Multiply . 8461 53, by. o 
3)·851,8 51,881,861, 3.8461 53, 
Prod.. 28 39 5061 7, 28 GG. Prod.. o, 282051, 
Ie 
Multiply . 53.57 1428, by . Multiply .461 538, by ,og 
3)-53-571428,( _ 3).461 538,( hi 
| 17,8 57142, | 8 153846, 
17,8 57142, „ 3640, 


Prod. 3 5.71428 55 . | Prod. 0, 307692, 


In X. 1. the given circulate . 851, = 2, being no 
multiple of the diviſor 3, the cirele of the quot runs on 
to nine places. See the remarks ſubjoined to the ſpeci- 
men of pure circulates in reduction of decimals, Prob. I, 


cas IV. When a circulate multiplies a finite multi. 
5 plicand. = „„ 
. Multiply 825 by. 36, = 89 


_ * 99)29700(300o product 

1 AN 5 

eee . 
Multiply 56.874 by 4.296, = 2 


5 56.874 


Chaps V+. 5 Ec I * 4 8 


-56 874 DE 
1 5 e 4 
— = FI. 000 
2942 num. 01 IEI748 
„ 227496 


999) 244103. — 3 
9 5 1998 6 0 6-6 f 


| Inſtead of dividing by 999, as a- 999) 244. 103208 
bove, it will be ſhorter and eaſier tio 2244103 
divide firſt- by 1000, which is (one 244 
by moving the decimal point three 7 
places to the left, and then proceed 244. 347855 55 


by the method of dividing by. 9, 99, 999, — —_ 
in nch of integers, as in the margin. 


EX AM PL E II. 
3 75 by 8.481, = 355 2607 1210] Pay 
2 438.75 
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Dl Fe. - 
8473 


* ©. "137625 

38 „ 

e e, 020900 
Num. 8473 4 


999) 3886988. 75(3890. 87,962, 
2997 © #8 » 0 : 


Bur the other method of diviſion i is ſhorter and better; ; 

. oth obſerve, that the circle of the product will be i 

lar to that of the multiplier, or it will conſiſt of ſo many 

places as there are 9's in the diviſor; and in order to 

bring it out complete, you mult to the ſum of the right- 

hand column add the carriage from the left of the circle. 
The former product, divided in this manner, follows. 


— 


Here I firſt divide by T©00, Patty 7 
moving the cha poĩnt three pla- 999) 1 98, 35 7 


ces to the left; and in adding, I add 3.88, 698. 
1, the carriage from the left of the 7.2. 
circle, to the right · hand column. 1 1 955. 


If you want to bring out a repetition of the circle, it 
may be done by continuing the ſecond partial quot to its 
full extent, and then proceeding in the other parts of 
the operation as before. The former example, conti- 

nued to a repetition of the circle, follows. 
By continuing the third partial OL. 
quot to irs full extent, the circle 3886 98 875. 
will come out thrice; and by conti 3.88, 698,875, 


nuing the fourth, it will come out . "Up ee 
four times, cad | WY ; 4 ; ; MH THE x EY 388, 
Bs |  3890.87,962,902, | 


„ any time, inſtead of a Pe VE you have a ſeries 

of nines, in this caſe 1 mult be added to the finite pd 
and the quot or total product will be finite. 

Tbus, the firſt product in Example 1. 99) 297.00 


| when divided in this manner by 99, W will 2.97 
a as in the margin. 2 
299.99, 
# I 
300 


EXAMPLE . 


at 
mM le 4 * * 3 — * — ; Te 
ultiply 4.35 by 252 = = 39 s 


\ i 


64.33 


Wer, * 1 * * < I 7 
* 


(MULTIPLICATION of Part U. ] 
. 62 3m I - 
830.3887 {ooo -1 765 5 32 1 
. 22775 tee 855 
We 64; S 
45045 8 
: 99Þ)49227- 75. 
8 e 


. 0 o " — » d 
c 4 d = 1 * ”. 
* # F $ 1 * 4 — o 
k ; ur - « 

"4 * [ 4 N - 4 a: 4 
"_- % * > 1 p 
LS 4 + > A - 4 4 * N . . a. oy 5 , 4 
- 2 . , * . - , * 4 : — 1 
4 A . . id 4% 4 : : 
„ 
* 
«4 
. 


4972 + 99s 


i. 


Prod. 49: 72 8 " finite. 


Note. You may turn the multiplicand into multiplier, 
3 then work as directed in Rule 3. The above ex- 
— done i in this manner follows. 


E Ro Big 
64.35 
38, 63, 1 
231,81, M e 
. | 3090, 9, | "$17 
25 * _ 46363, 63, 5 : 


| 0 3 „ | — 


1 ; Prod. 49. 725 5 " the ſame : as s before. | 


Cask V. When a circulate e multiplies a repeating} mul- 
Pe 


— a 


* ene by 72, = = We 


8.02083 


ch 0 DECIMALS, ie 


an $f 8 
7886167 i | 2 1 2 * - | 
56145823 3 or . „ 
99 577. 50000 (5. 83 9090ͤ 7.75. 
495 r 
1 * 8.833, SER 
792 „„ "7 00- 
330 
fo {A 
*33 1 


As the ſecond way of diviſion, the two. ces on the T 
right hand are conſidered as the places of the circle; 
ſo I bring 1 of carriage from left to right, and the que 


or total product repeats. 


EX AMP LE n. 


 Muldply 18.783416 by 4. 36, =. 
18.783418 
5 


37566834 
563502500 ' 


7513366866 
99)8 114. 436000081 964 


792 7 7 
99 5 or thus: 9981.24.36 
” ey 1. 811,44 
5 8,11 


WY e +: 
3 
3 81.903, 99, 
oo =, 
294 Prod. 81.964 finite. 
396 - 


Ex · 


_ MULTIPLICATION of 
27, EXAMKFTLE e 
Multiply 1985052087 by .0,45, = * 
5 * 23 "yn. 7052087 4 EY 
| 5 „„ OE 
99 52 
79482083333 


 99Þ)8yqr. 7343759(9.0320549,24, ; 
SEEN 
317 4 --Or thus + | 
29 © 
203 8:941734375 


5 894173, 43, 5 
— „ 453470 71 by 8941, 73, ; | | 
- he but, 22500" | VET] 7-9 r 2 15 t 
407. - FEET i, | 
a ra ws 25 55 
55 ee | 
"gr er NE 5 
2240 
=: | 
420 
396, 
24 


car VI. | When both fators Salers: 7 


1 „„ 
vn 714285, by a dab - 


% ũ ů ALA I . . . ON ACA IS ]§—.F 7˙»]— ]̃—⁰F—ͤ-nͤ..:: . 7—“L“! , . III 
_ - — — — „ _ — — - — 
: . 
; a N 
* : y 
= * * 
. 2 8 
\ 
* 


— 


DECIMALS. 


414283, 
3 


72⁰ 5714. 


242857 „ 
99) 28.714285 3 5 


ja. I 42, 


"30TH .- 


| — 


Prod. 2774825, = 259740,25 | 


7 0 bs 
. 1 W 
- , 
p " — 2 2 - 
. - * 
8 (2 a 
” ” - 2 
* - . 
3; - 5 4, 9 > 
5 _ g 
. q 
3 5, * 
* * 
* * * 
— _ * 4 
- 
- 
: 
. 


The circle of the firſt product is always ſimilar to that 
the multiplicand, and in the above example conſiſts 
ſix places; but to ſecure the carriage from right to 
ler, and thereby complete the circle of the quot or to- 


tal product, I transfer 7, the left- hand 


figure of the cir- 


cle of the firſt product, to the right, and fill up the 7 : 
under it with the figures that come in courſe, and from 


EXAMPLE 0 


3 32, 142857, 
i... .6,81, 
> 6 : 
| Halper 675 
— > 
160,714285, 


1 2249.999999. 
19285, 71428 5, 


| 99þ)21696,428571,4 
216,96428 5, 
2, 169642, 8 
21696, 
216,9 
„ 


Prod. ee, 41h64 
ER · 


A 


the ſum of theſe figures on the right I carry 2 which 
completes the circle of the total f 


1360 MULTIPLICATION o Part Il. 
| EXAMPLE Ih | 


me $3-571428, 
by 4 2.18, | 
Multiplier” . 216 
321,428571, 
535.7142855, 
10714, 285714. 


9977774285774 
115,714285,7 
1,157142,8 
1 

1 1157 

Gs "5 


Prod. 776 56577688, = = 170 8637, 1698 


From che examples hitherto adduced, it is obvious, 
that when one, two, or more figures in the right of the 


Circle are the ſame with the like number in the right of 


the finite part, or integral part, of the product, theſe lat- 
ter figures may be made part of the circle. 

When both factors are circulates, the number of pla- 
ces in the circle of the total product will always be equal 
to the number of units in the leaſt multiple of the two 
numbers that denote the number of Places 3 in the * 
of the multiplicand and multiplier. 
If therefore the circle of the firſt oroduft contain 
fewer places than there are units in the ſaid leaſt mul- 
tiple, you muſt, before .you divide, prolong _the circle 
of the firſt product till it have the number of places re- 
quired, and one or two places more to ſecure the carriage 
from the right; as is done in the following example. 


EX- , 


Chap. v. 2E LEE -- nagt - 
EXA M PLE IV. Yo 
Multiply 78.45, 55 


by. 8.296, 5 1 
Multiplier 8288 Fu 
627,63, 
6276, 36, 
15690, go, 
627636,36, 
999) 650231,272727,27 
650,231 2 
550231, 27 
5023 


So. 88251 54882, = 650. 8821 54,882 | 


- Jo the above exaniple, - We W e 
_ . conſiſts of two places, and the circle of the multiplier 
of three places, -and the leaſt multiple of 2 and 3 is 6; 


ſo I conclude, that the circle of the total product will 


_ conſiſt of ſix places: but the circle of the firſt product 

being ſimilar to that of the multiplicand, has only two 
places; fo I prolong it to ſix places, and give it two 

places more in order to ſecure the carriage. 

If the circle of the firſt product repeat, extend the 

' repeating figure at pleaſure; and proceed to 5 the 

' circle of the total Lg as before. ; ? 


2032 MULTIPLICATION of Par; 
EXAMPLE v. 

Multiply 6.851, of | 
EK.» 


£5 7 $ I 3»793s 
479,029, 


99)493,3333333 
4.9333333 
493333 

4933 

Product 4.98 316,98 


If you foreſee that the circle of the total product will 
tun on to many places; to ſave the trouble of a tedions 
addition, you may ret mus: Continue the circle 
of the firſt product at pleaſure ; divide it into periods, 
ſo as each period may conſiſt of as many places as there 
are figures in the circle of the multiplier ; then add the 
firſt period to the ſecond, and the reſult to the third pe- 
tioqd, and this reſult again to the fourth, and fo on till 
you bring out the circle of the total product, or as ma- 
ny places of it as you think proper. Place the earriage- 
figure from each period under the right-hand figure of 
the period on the left; add theſe carriage-figures to the 
reſults under which they ſtand; and their ſum will be the 
total product complete, or ſo many true figures of it. 
But here obſerve, that the reſults, before they be added 
to the ſubſequent periods, muſt be increaſed by having 
theſe carriage-figures added to them 


EXAMPLE wv 


ne 6.142857, 
by 56097 T 
42.999999, 
552,857142, 
36857, 142857. 
307142, 857142, 


99999)3-445 5.857 1042.8 57 1142.85. ; 
34459] 9393 11 3 5888 


WE 35888] $0273 arg 


reer 


Totpr. 49 93031 35888 eng 
Firſt pr. 71428 $7142 571 2 continued. 
 $o174[21602|78745]6 


Fan Fr pr 0 i 


Totpf 77667 78745 6,4459 9303t ; 
| The total product complete is 


3445993031 35888 50174 1602757 436.4450 be. 155 


In the above example, the cirele of the multipicand 
conſiſts of {ix places, and the circle of the r ro 
five places, and the leaſt multiple of 5 and Gis 36 ; and 
ſo the circle of the total 
ces, as above. The learner may divide the firſt 


duct the other way ; and by comparing the ſteps of the 
ro operations, the "_ and reaſon of the mie will 


appear. 
PRACTICAL QUESTIONS. 
I, What is the price of 868 gatlons of rum, 1 
per gallon? Auſ. 217 l. 
2th n 
n _ 175L 5% . 


* 
or 
— 


product runs on to thirty pla- 


— 


m4 © DIVISLON of dan 
3 3 What is the price of 6548 lb. of tea, at 6s, 8d, 
per ib? Anſ 2182 l. 13 8. 4 d. 
4. What is the price of 276C 2Q. at 3s. 84d. per 
cr Auf, 604 l. 5 s. 44 d. 
. 8 is the value of 9989583 1. Sterling ? ? Anſ. 
19s. 11 
WE Js. Whar is the value of 99982638 lb. Troy? tif 
II oz. 19 dw. 23 
| 7. What is the price of 6481 yards of cloth, at 13 l. 
4d. per yard? Anſ. 4321.68. 8 d. 
8. What is the price of 4564 yards, at 68. 2 d. per 
yard? Anſ. 140 l. 15 s. 1 d. 
9. What is the priee of 2000 Nene ribbon, at 4x4 per 
yard? Anſ. 351. 8 s. 4 d. 
10. What is" the value of 49944196,428 571, Et ? 
Anſ. 1 Q 27 lb. 15 2. 
11. What is the price of 15 C. 0 16 b. 11 21 68. 
8 d. per C. An. 351.68. 8 d. | 
12. What will a yearly penſion of 1341. amount 
toin 2 years 7 months, reckoning 13 months to the 


year? Anſ. 2881, 

13. A capital or ſtock conſiſts of 1 3 equal ſhares, 
whereof A has 1 ſhare, B 3, C 4, and D 5. They pro- 
poſe to make a dividend of 3901, profits, what is each 

man's. ſhare of the GE 5 


"Multiply 076923, = =75 by 390, rf A's ſhare 30 
and l the product is A*s ſhare; and B's ——- 90 
4 | this ſhare multiplied by 3, by 4, and Cs — 0 
= Ki E a Teas: 3 PD's — 150 


| Proof 39 
' DIVISION OF DECIMALS. 


* 


Before we enter on "Diviſor jon, it will be proper to ob- 


ſerve, that there are-two rules for pointing the 1 | 
| bo 


cap, DECIMALS. 


both which are general in their nature, and extend to 
decimals of every ſort, whether terminate or intermi- - 
nate; but unwilling to perplex the learner with too ma - 


4. and 8. | 
3. When the decimal places of the diviſor are more 


ny things at once, I ſhall at preſent lay down only one 


of theſe rules; and afterwards, when the rule now to 
be aſſigned appears to be ſufficiently yi I ſhall 


then bring the other rule upon the field. 
I. GENERA L biz 


The decimal places in the diviſor and quot together | 
muſt always be equal in number to thoſe of the Ari. | 


dend, 


The five following pense direQions will make the 
application of the general rule eaſy. 5 


1. When the diviſor and dividend have an equal num- 


ber of decimal places, the quot comes out an integer ; 


as in Ex. 2. 
2. When the decimal places of the dividend are more 


than thoſe of the diviſor, the number of decimal places 
in the quot muſt be equal to the exceſs; as in Ex. 1. 


than thoſe of the dividend, annex ciphers to the divi- 


dend, ſo as to make them equal, and the quot, by di- 
rection I, will be integers; as in Ex. 3. 5. and 7. 


4. When, after diviſion is finiſhed, the quot has not 


ſo many figures, as, by the general rule, it ought to 
| have decimal places, ſupply that defect by prefixing ci- 


phers; as in Ex. 6. 


55 if, after the dividend is ene there be a re- 


mainder, annex a cipher, or ciphers, to the remainder, 


and continue the diviſion till o remain, or till the quot 
repeat or circulate, or till you think proper to limit 1 it; 


as in Ex. 9. 10. 11. and 12. 


We now proceed to diviſion. | 


Rox I. If the diviſor and dividend are both finite or 
#pproximate, v work exactiy as in a diviſion of 1 integers. 


| Ex. 


* 


o 
F " N 
8 * 
* N * SY A 
* ra 
1 


n DIVISION. of Pert ll. fl © 
3. What is the price of 6548 b. of tea at 6 8. 8 d. ; 
per lb? Anſ. 2182 l. 13 8. 4d. 
4. What is the price-of wes: 2Q. at 38. 84 d. per : 
TY Anſe 604 1. 58. 44d. ; 
| 5. What is the value of 998958; 1. Sterling 2 ? toc 
206. 124d. © 
5 6. What is the value of 99982634 bb Troy ? of. 
11 oz. 19 dw. 23 gr. 


7. What is the price of 6481 yards of cloth, at 138. 
4d. per yard? Anſ. 432 l. 6 8. 8 d. 
8. What is the price of 456⁴ yards, at 6 s. 2 d. per = 
yard? Af. 140 J. 15 s. 1 d. 6 
9. What is the price of 2000 parts ribbon, at 4+ d per 
yard? Anſ. 35 l. 8 8. 4 d. | 
5 10. What is the value of 49944196,428571, C. 
Anf i . 27 lb. 15 2. 
| 11. What is the price of 15 C. oQ 16 lb. at 2 |. 68, 
8d. per C. Ans. 351.68. 8 d. 
12. What will a yearly penſion of 1135-1. amount 
to in 2 years 7 months, reckoning 13 months to the 
" year? Anſ. 288 J. 
13. A capital or ſtock conſiſts of 13 equal ſhares, 
whereof A has 1 ſhare, B 3, C 4, and D 5. They pro · 
poſe to make a dividend of 390 l. profits, what i is each 
5 man's ſhare of the dividend? © 


" ' Multiply 076923, = 7; by 390, A A%s ſhare 30 
and the product is A's ſhare; and B's — 90 
this ſhare multiplied by 3, by 4, and C's — 120 

= by 5, 1 : Zn. 150 


Proof 390 | 


* CHAP. vr 
Fs | DIVISION; or DECIMALS. 


ws 


Before we enter on "Diviſion, it will be proper to ob- 


ſerve, that there are- two "_ for Pointing the ; 
| oth 


approximate, —_ exactly as in n diviſion of 1 integers. 
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both which are general in their nature, and extend to 
decimals of every ſort, whether terminate or intermi- 
nate; but unwilling to perplex the learner with too ma- 
ny things at once, I ſhall at preſent lay down only one 
of theſe rules; and afterwards, when the rule now to 
be aſſigned appears to be ſufficiently exemplified, I ſhall 
then bring the other rule upon the field, 


I. GENERAL R U I. E. 


T The decimal places in the diviſor and quot together 5 
muſt always be equal in number to thoſe of the hs | 


dend, i 
The five following practical direQions will make tha 


application of the general rule eaſy. 


1. When the diviſor and dividend have an equal num 


ber of decimal places, the quot comes out an integer 5 3 


as in Ex. 2. | 
2. When the decimal places of the dividend are more 
than thoſe of the diviſor, the number of decimal places 


in the quot muſt be equal to the exceſs; as in n Ex. 1. 
4. and 8. 


3. When the decimal places of the diviſor are more 
than thoſe of the dividend, annex ciphers to the divi- 
dend, ſo as to make them equal, and the quot, by di- 


rection 1. will be! integers; as in Ex. 3. 5. and 7. 


4. When, after diviſion is finiſhed, the quot has not 
ſo many figures, as, by the general rule, it ought to 


have decimal places, ſupply that defect ow” prefixing ci- 


phers; + as in Ex. 6. | 
5. If, after the dividend is exhauſted, there be a re- 


mainder, annex a cipher, or ciphers, to the remainder, 


and continue the diviſion till o remain, or till the quot 
repeat or circulate, or till you think proper to limit i it; 
as in Ex. 9. 10. 11. and N 


We now proceed to diniſion. 45 rp Ta vs | 12098 5 | 
RULE I. If the diviſor and dividend are l Galee's or - 


Ex. 


CF 


DIVISION. of n 


1 79 . mou 1 . 
. 3 | : 175 5 A 
e eee 
In | 
: 375 


13 Ex. 1. A decimal divides a . and "OY 
the dividend has five decimal places, and the diviſor on- 
7 two, I give three decimal places to the quot, accor- 
ing to Direction 2. | 
In Ex. 2. A mixt number divides a mixt number, 
and the diviſor and dividend baving an equal number of 
decimal places, the quot comes out an integer, accor. 
ding to Direction TP. 
The reaſon of the rule for pointing the quot is ob · 
vious; for multiplication gives as many decimal places 
to the produQtJas are in both factors; but the dividend 
is the product of the diviſor and quot, and ſo has as 
many decimal places as are in both; conſequently the 
decimal places in the diviſor and quot together muſt be 
5 equal i in number to thoſe of the dividend. - 


8 Sen - = Ex. 4. 
1 8504760 70.875125 
| A see 5 
e 14 
4 _ * 
FT. 
N * 


I Ex. 3. A decimal divides an integer; and the di- 
vidend having no decimal place, I annex two ciphers, 
becauſe there are two decimal places in the diviſor, and 
the quot comes out an integer, according to Direction 3. 


: Is Ex. 4: n decimal; LIN 


the dividend: has three decimal places, and the diviſor 
none, I give the quot three; by Direction IC 


; br. 5. . „ Ex. 6. | 
37 12750 5 1 22875(.091 5 
+375)12.750(34 | n : 
i | Sp 
— - * 
TIO > + 6 
I 500 — 
e 125 


In Ex. 5. a decimal divides a mixt DITA — the : 


diviſor having three decimal places, and the dividend but 


two, I ſupply that defect by annexing a cipher, and the 


quot comes out an integer, by Direction 3. 

In Ex. 6. a mixt number divides a decimal; and has 
cauſe the dividend has four decimal places more than 
the diviſor, and the quot, after the diviſion is finiſhed, 


has only three figures, I ſupply this defect by. prefix | 


ing a nag to * e to Direction 4. „ 
| 7 Ex. 7. Cm „ 8. 5 | 
r 3380243 26.4 155 
3.75) 180. 0048 - a 1 99 0 
n 8 152 
ont; 3000 . 42 
., gooo | 


In Ex. 7. a mixt number divides an lager; and-the 
dividend having no decimal places, I ſupply that defect 


by annexing two ciphers, the number of decimal places 


in the diviſor, ane the _”— is an integer, by Direc- 


| tion 3. 


In Ex. 8. an integer teins a mixt number; and the 
diviſor having no decimal place, and the dividend 85 
one, 1 e one to the quot, according to Direction 2. 


VoL. Ps . -M „ 


chap. vl. DECTMAL'S 137 


» 
— C — - 


5 723 N Ex. 9- HEE VW ; Ex. 10. n 6 
89)29(36.25 t- %⏑,ỹ,. 
3 ö Tt 
20 | | _ 
5. 
40 * 


dividend is exhauſted, I annex a cipher to the remain- 
der, and continue the diviſion till o remain, according 
to Direction 5 i | 8 


the dividend is exbauſted, I annex a cipher to the re- 
mainder, and continue the diviſion till I find the quot 


| repeats, 1 3 
11980 3.25) 76.7 (23.61 5＋2 
A, 5 ;.*- Ss 
5 eh „ 
V 
FT 
8 19 
220327 
1625 
| 125 | 


In Ex, 11. an integer divides an integer; and the di 
vidend being leſs than the diviſor, I annex a cipher to 
it; again, after the dividend is exhauſted, I annex a ci- 


1 21 v181 ON of © Part 3. 


In Ex. 9. a decimal divides an integer; and after the 


In Ex. 10. a decimal divides a decimal ; and after . 


A 


my 


Chap. VI, DECIMALS. FC 
pher to the remainder, and continue the divifion till 1 
find the quot circulates. | 

In Fx. 12. a mixt number divides a mixt number: | 
and after the dividend is exhauſted, by annexing ciphers 
to the remainder, I continue the diviſion till the quot has 
three decimal laces ; and as there is till a remain- 
der, it might e carried further; but three decimal 
places being in a caſes ſufficiently accurate, here 1 
chuſe to limit it; ſo the quot is approximate. 


| In diviſion of decimals the place of the Guſt 3 of 
the quot may likewiſe be known from the firſi dividual, 


much after the ſame manner as in diviſion of i integers, by 1 
the following 


ein 


The place of the firſt figure of the quot is the ſame 
Vith the place of that figure in the dividend which ſtands 
over the units of the firſt product. 

Thus, in the example of integers in 35) z095(917 
the margin, the figure o, that ſtands o- 315 


ver 5, the units of the product of NN . 
9 „ 35, is in the place of hundreds; . 
and therefore , the firſt figure of the . 
quot, is like wiſe hundreds; "and ſo the 245 

quot is 917 integers. #7 9 | 24 5 


To iluſtrate the rule I ſhall give 3 places to the 
dividend of the above example; and thereby exhibit 
the varieties that will occur in pointing the quot. 


| Variety. I. . Var. 2. 
35)32099.5(91.7 35)320-95(9-17 
— 8 . . 
+ - ms 
245 e 245 7 
245 ä 


140 1 85 DIVI 8 10 N of Part II. 
e eee 0 Bi - Var. 4. | 
35)32.0956917 — 39)3-2095Cog17 


- 


_— Were” 
* ee e 35: 
__ 245 
| —_—_—- ra 
350.3209 f. 0 . 35).032095(.000917 
. |; YT Tx | 8 4 J > > Ph 
= F 
—. ee + 


WO 245 1 09 
In all the above varieties, the figure o in the dividend 


ſtands over the units of the firſt product: and in Var. 1. 


the figure o is in the place of tens, and accordingly 9, 

the firſt figure of the quot, is tens; in Var, 2, the figure o 

is in the place of units, and ſo is units; in Var. 3. the 

figure o is in the place of primes, and fo 9g is primes, &c. 
| Here obſerve, that 9, the firſt ſignificant figure of the 

quot, in all the above varieties, as well as in the varie- 


| ries that follow, muſt always be conſidered, in multi- 


plying the diviſor, as an integer; and, in pointing the 

firſt product, no decimal place is to be allowed for it. 
We ſhall now keep the dividend an integer, and give 
decimal places to the diviſor —{———— 


LL 
3.503209 509 170 35032095091 7%%/%; em1K— 
3 R | 8 3 : 5 | 
V 
245 245 
VVV 


9 e 0.00 


Var. 5 ws | "was + 
,035) 32095(917000 | 8 0035) No9g(9n70000 
. | 90.0315 
C 
245 e 25 
245 5 85 A] 
7 


_ In Var . I fay, 9e . F ii 1 the unit 
ſtanding under the place © thouſands, the figure 5 
alſo thouſands; and as o at laſt remains, I annex a ei- 
pher for the decimal 5 in the diviſor; then dividing, 1 
get o to the quot; and becauſe ſtands in the place * 
thouſands, the quot is wholly integers. 

In Var. 2. the unit 3 ſtands under the place of ten- 
thouſands, and ſo ꝗ is ten- thouſands; and to the re- 


mainder o 1 annex . oo, for the two decimal places i in 
the diviſor ; then dividing, I get oo to the quot; and 


becauſe 9 ſtands in the place of ten-thouſands, the quot 


continues to be wholly Ms The * is the 


ſame | in Var. 3. and 4. 


Laſtly, we ſhall allow decimal * to both dividend 
and diviſor, . ; 


Var. 1 I. | „ Var. 2. 


3-5)320 95(9r I-34. 7 35)32-095(9 17 
8 59 
55 0 


e ee, 


V. are | 


ms * 18 10 N of kern. 


—_— . Mega" 
©4939) 32005(. 91 3.5). 320980 9 
3 15 1 N 31 oh — 
— 5 
. „ 5 | 
245 245 


In Var. 1. the units 6 the firſt product ſtand . - 


tens of the dividend ;. and ſo q, be, firſt ; figure of the 
5 Nach is tens. In Var. 2: the units of the firſt product 


nd under units of the dividend, and ſo 9 is units. In 


Var. 3. the units of the firſt product ſtand OO primes, 
and ſo 9 is primes, &c. 


To divide by 10, 100, 1000, 4 is to move the + = 
eimal point one place toward * WE. For FO on 
in the diviſor, 5 8 5 


Thus, 0 | 1 pF 4 70 And 55 


55 100768 76.8 a 10)17.28( 1.728 | 
100)768( 7.68 100)17.28( 1728 
ro00)468t 768 | 1000)17.28( 01728 

40000)768( 5168 10000017). 280 n 


APPROXIMATES. 


In dividing approximates, the certain places of the 
quot * be 3 by the followlag 


RV SH Ke 


Place the diviſor under the firſt dividual, and the 
number of certain figures in the quot ſhall be one leſs 
than the number of places from the left of the diviſor 
to the firſt + or —, whether in the diviſor or in the 


dividend, 


— 2 
. SP 


— 


i. 


Chap.” VL 


DE CIM ALS. 
Ex. 1. Ed: 


rn 8 1 r : £* 5 * 
1 


955 5 
1 Ex. ON 


Nideng 1 I 119980696 Dividend 1 110 7929 — 


De 442.9723 - 


Diviſor 25.8490 764 g 


Certain places fiye; . certain places ſix, where - N | 
of three are decimals. ' of four are ee ; 
| Ex. 3. ; | Bu, 5 
Dividend 4.675 © Dividend 765.84632 
Diviſor 34.823— Diviſor 237.5 _ Hs 
Certain places four, Certain places feven, whereof 
all decimals. fix are decimals, 


But here it is to be obſerved, that the uncertain car- | 
niage may, in ſome caſes, affect ſeveral columns on the 
left, and thereby render more figures of the quot uncer= 
tain than the rule preſcribes, The ſureſt way, there- 
fore, is, to make two operations with contrary ſigns, 
and then the figures 1 in which the two goers __ are 
certain. 

In order to make the reaſon of the rule appear, it will 

be neceflary to work an — or two. 


3 ; — 


Ek | I, 


4432 9723+) 3 — nerds 849 


3648636 
. — 
210% 
: 1718892 


Here 


uu  DPivisronf "ran i 


: Here we. ſtop, no more places being certain. The 
reaſon is abvious; for the right-hand figure of the firſt 
1 roduct, 7 vize 6, is uncertain ; and con equently all the 


® fgures under it, on the right of the line A B, will be 
ſo too; that is, the laſt remainder and new dividual are 
uneertain, and of courſe the * that would — . 


to the * 
1 8 
. . 
2 5. auense 0. 1 10.792p—(42.9723 . 
0 4933900 F 
7086323500 
5169807 2 
2513432880 
23264½ 1224 
1870016560 
— 9.85 
60[78 5680 
— [ 


* 


51 


| = | Here again we ſtop, no more places being certain : 

| 3 the reaſon is plain; for the right-hand figure of the 

_ dividend, viz. 9, being uncertain, when the firſt pro- 
duct is ſubtracted from the dividual, the remainder 356 

will be uncertain, and of courſe all the figures on the 
right of the line A B will be fo likewiſe; that is, the 
laſt remainder and new dividual are uncertain, and ſo 

will the figure be that would thence ariſe to the quot. 
Hence the rule appears to be juſt. 

From theſe two examples it appears, that all the figures 

on the right of the line A B are uncertain and uſeleſs; 


| if therefore a way of working, without writing "tek 5 
a 


— 
——— — 
K„«„ͤ ĩ;ĩ˙dß err rr In 
— ——— —— 


3 * 5 "I * = N — 
18 2 * < " ** * * " 
I 
/ . 4 
: 5 
* - 


D tg 
theſe uſeleſ: 8 figures, 2 be found, we al then have . - 

a 19 7 of dlbidin g decimals, whether finite" or 
approximate, ſo d as t bene the operation, and limit 

the product to any umber of decimal places propoſed. 

And this may be effected by 9 the following 


B U . E 


Write | the product of the firſt quotient-figure nota 8 5 


the dividend; and from the ſituation of the units place, 
| confi der how many figures of the dividend muſt be re- 
tained to give the quot the number of decimal places 
intended; cut off the other figures on the right, and 
alſo the figures correſponding to them on the right of 
the diviſor ; then ſubtract; eſteem this and every follow · 
ing remainder a new dividual; and for each new divi- 
dual drop a figure on the right-of the diviſor; but i in 

multiplying the quotient-figures into the diviſor, take in 
the carriage from the right hand; az in the following 


examples. 
E X AMP L E I. 
Divide 05.4329 56463275 by 3. 463 528; and limit 
the quot to four decimal places. 

; LO, Contracted by the rule. - 2 
3.4637 $18)95 43275646327 5(27 sr 
223 

261577 
242462 

19115 
17318 

me. 

To 

#6 
32 8 
1 

5 „ 

Vol. II. es In 


* 2 


146 9 DIvVis1 ON of | "Part 
In the above example the units of the firſt” product 


ſtanding under the place of tens, the firſt figure of the 


quot is tens; and hence it is eaſy to foreſee, that fix 


figures of the dividend retained will give four decimal 


places to the quot; and accordingly I cut off all the o- 
ther figures on the right of the dividend; J cut off like- 
wiſe from the ne two ee that arg to 
them. 


e- of the diviſor, and mark the figure ſo dropped by 


ſetting a point under it; and in multiplying the quo · 
tient · figure 7 into the diviſor, I ſay, 7 times 7 is 49, 


and 3 of carriage from the right, (ariſing from 7 * 5 = 


35), makes 52; fol ſet. down 2, and carry 5. The 


| fame method is obſerved in multiplying every. prher qua» 
dient · figure into the diviſor. ITT 


The ſame "IO 2 at lava 


3 4637528055 4327 een. 55163 
. 6987 $950”? 
261577004 
or $42462;696 | 
greg re 
173187640 
1795054463 
1731087640 
| £55 636668232 5 
1 Fe 341637528 
Y I 290307047 
7100224 


132068235 
3912588 


* fag055647 | 


At every new dividual 1 dras: or omit a figure on the | 


N : % 
7 * 
— n — 


Chaps vl. DECIMALS. 4 147 
In working the ſame example at grins the line AB 


ſhows how far the ba rope: is Sen en ag HOW 5 


much labour is ſaved. 
But here obſerve, that by the mids for approximates 


the certain places of the quot are no more than five, 
- ' viz. 27.5 51. And therefore, in all operations of this 
kind, care ſhould be taken to limit the quot to ſo many 
| places IR; as is done in the following example. 925 


— EXAMPLE Ti 


Divide 87.0763264525 by 9. 365407024 z limiting the 
| ben to four decimal places certain. ip 


9. 36540ſ7024)87 07632164 625492976 
. 384.2886 613216 
278766 
187308 


91458 
84288 


I. 
355 6555 


615 5 
561 
| 54 


Here we put a top to the operation; a. by the 
rule for approximates, the next * of the quot 


| would be uncertain. 


I ſhall conclude diviſion of finite decimals with two 
very uſeful problems. Ei 


PROB 1. 


From a given multiplier to find a diviſor 2 gives a 
quot equal to the W | 


12 | = 5 R UL = 


a * Pl. TEEN 
4 Oo * 
= 


„ Di vision . Pert . 
Ff 1 


Divide an unit with ciphers annexed by - the given 
| 1 and the quot will be the diviſor e 
1 M . 


wdr deer wal 5 +e x quot eh io the produt of 
125 into the dividend? 


Given cher Mpeg I25)1 oO. o08 diviſor ſought. 
1000 


— 


Now, if any number be divided 40 .008, and the 


the ſame number be multiplied by 125, the Nu and 
product will be equal. 


0080731 5 8 quot. 


722 
VVV 
3 8 125 
35 2 36575 
32 | 14630 
30 | TY 7315 | 
. 914375 product. 
56 
0 5 7 
40 5 N y 41 


The 80 is plain: for an unit contains the quot. os 
joſt 125 times; and conſequently .o08 dividing any 
number will; give a quot 125 times greater than the divi- 


dend; that is, the quot will be equal to the product of 
the dividend multiplied by 125. 


ei Oil Nn 


From a given diviſor to find a — that * 2 
progutt equal to the quot. 


RULE 


will e ee the example following. 


chap: Vi. | » EN hy A * Ig 
Sir U LE 1 * 


Divide do nn W Uiphers annexed Jas given di; 1 


_ viſor, and the quot will be the multiplier ſouſht. 


EXAMPLE. 


What multiplrer Will give a product equal to the quot 
| ay from the ſame number divided by .o08 ? 


Given diviſor n 5 multiplier ſought. 
* 


20 


11 


40 
3 


Now, if any number be multiplied by 124, — the 
ſame number be divided by .008, the product and Tn 


„ ͤ : 098)785,000(98125 quot. 
IS. 72 1 
_—_ 65 5 
T ; . 64 ; 
4 br 4. 9 4 2 5 ä ö 10 
98 125 product „ 
| ; 20 — 
1 16 
* 
40 


RLE II. If a finite diviſor divide a repeating divi- 


dend, work as in integers ; but in continuing the divi- 
Gon, inſtead of annexing ciphers to the remainder, : an- 
nex the — * of the dividend. 


Ex. 


= - 4 8 
ö 2 2 
5 
. 


aps. 196i: *. 


£554 
1893 


[4 - 
LE 5 
2 — 
A 
% * 
* 


Ex. * 


. 
49 
37 
126 
111 
156 
148 


_ — 


82 
74 
28 


8 V * N 8 I ( D 4 4 f x t * 
thts „ 4 * 1 4 = : of 25 | ; [ : I. . 
4 * .# 4 | 3 * * * 22 2 
ö , L 3. K 


383 21532 


LO 


Ex. 2. 15 
as AonP.;- 


* 
mes 


Ex. 4. 


12. 5)78.82(-=- = —--( 6.308. 1 
_ 5 
J 
537 630866 

759 78.8333 
#3; proof. 


Ex. 


: b 4 # 
2 uv ' ' ' | -- 
. "© 4 1 - — þ 1 ; "#4... 
*DECFMAT SS: 151 
"a | . 19 
: d * 
* A 14 5 5 yew ; 
: n — — —— * a 1 p 4 A 1 1 "a. 4 5 : * 
? : 4 7 : £ $ A * 1 F F 1 * 2. 2 y ” PR. 
| I 898995 : £ . +: 4 E 8 F - * *. 
- 5. t | f Xs » 


35) 56.1018, 0/4. $o75-4(094305 
JJ0)))J)))„ „ 300 


q 
— — 


26 + 56.11 proof. | 34 75.444444 
24 5 FCP 
_ . Vn 
221 S 24 
"MT 24 

11 | 44 

9 : ©. 1 
*2 (4 

ws * . 2 * 


From Ex. 2. and 4. we may learn, that the quot does 
not always begin to repeat when the repeating figure of 
the dividend is taken” down. And from Ex. 5. it ap- 
pears, that the quot ſometimes comes out a circulate, 

In Ex. 5. and 6. the ciphers in the diviſor on the 
right hand are cut off; but the place of the firſt quo- 
tient-figure is determined by that figure of the dividend 
which would have ſtood over the units of the firſt pro- 

duct had the ciphers been retained. 


RULE III. If a finite diviſor divide a circulating divi- 
dend, work as in integers; but in continuing the divi- 
ſion, inſtead of annexing ciphers. to the remainder, an- 
nex the circulating figures of the dividend. _ 


— 


# 
* 


6 : Ex. 


- 
- 


Br 1. EXAMPLE * | 
Dag 593. . eb 


3.5 
| %35 7755925 Wet. 


E XAML E ul. 


6.5)25. 71428 5, (3 — 1 8 : 

f _ ES, | RN. ] 
2557 . 

. FTT. 


, 


|" DECIMALS.'! 15g: 
EXAMPLE IV. 


7 . > prox 56,(46.02439,92 © 17 
29.68 r | 


» 2 * N * 1 
: { hap. * 


« 4452 


has | 809 | 


RULE W. If the diviſor be — teduce it to 
a vulgar fraction, as 17 2 — in reduction of decimals, 
Prob. V.; then multipl iven dividend by the de- 
nominator, and de «Fi 4: ict by the numerator. _ 

Here there are ſix caſes; for the diviſor may either 
repeat or circulate, and may divide a | a RY 
or circulating dividend. | 


Cas I. When a 3 diviſor divides a finite 4. 
* | 


12 


— — K 


— — . — —E-́üU— . uſp s, ems Ln arr rr rr ——— — '\ 
. ˙—˙Ü N I Ry - A Pre nt 2.» ew 


——— 7 Sr I cone > 
2 * 


154 pDILVIS ION ef Pl. 
n EXAMPLE IL, 1 
Divide 23. 4 by 4 + v8.7 TT * 


PR 


. Bend 
4 0 


wi 8 Oe * * 
+ 


II 1 
— > l 2 8 Ro 
32 
— 
28 . 
— a : 
20 : 145 8 } » 
20 8700 


8 A 


EXAMPLE II. 


5 * K n rape 562 by 2. eee 


s * 7 % Ox 
þ 7 
* . * J 
. . 


r 2507 7 
242 oy - 5 R #5470 - 17 ese 


The vumerator 411 
of the vulgar frac-- 214 
tion is found by —* 


5 ſubtracting the f. e 


nite part, as fol- ee | ofa! 


lows. | 450 


The 


* SLE EL 


3e Nh 2 


ey* 


Chap. VI. TD'ECIMATLS. 135: 

The product of the dividend into 90, = 9 x 10, 
may be readily found by the method of | 
multiplying by 9, 99, 999, &c. taught in 7590.11562 _ , 

multiplication of integers, viz' multiply 759.01:1562 
firſt by 10; that is, Move the decimal 
point one place toward the right hand; 
from this product ſubtract the given dividend, and the 
remainder will be the product of the dividend into 9. 
Again, multiply this product by 10, by moving the de- 
eimal point one place more to the right, and you have 
the product of the dividend into go * as in the 
margin. | 

The operation, when conducted i in this manner, r 
be made to ſtand as follows. | 


2.37)7590.11562 
23 7 59.01 1562 
| 214) 68311 .04058( 
EXAMP NY 1 IL 
Divide 758.816 by 6.83 = 4. 


68311. 4058 : 


—— 


oma of  6.83)7588.16 i e To Prong af. 
[+ ts ns 44(111.046,24398, N 
| | . 5 8 15 © © © 


— 


67 
615 


2844 
TTT 
3 . — 
3840 
— 2 
®1500 
1230 
— _— 
"oo 
2460 


2400 
1845 


5 e . 5550 
| . $535 
= 7] -. 1 | 4; 7155 | 


Note 1. if the diviſor be .z or 6, it will be eaſter t 
work by the following directions. 
. If the diviſor be. 3, multiply the dividend by 3, 
and the product is the quot. 


. — | — Ex. 4. 
9674 LO 03)6.35( 
2 
14. 25 quot. 1090.5 quot. : 


2, If the Givilor 3 is . g, wann the dividend by 3, : 
and 


—— 


» | ; | ” 5 | : : : | xo | If 7 | . | 
chip/VE  D EOUM A'LIS? me 


” 
* 


+ 
: * 0 * 4 . — 2 f x 
| ta. 00 21 
. k ö i r ® 2. s | 1 
» p # 3 Ry. Ons Be. * 
: „ TE 11 8 3 kJ 4. 
- 


dend by 1.5 2 1 l 


82.50 Dr thus, 82.50 
N 6ꝙ᷑6ʒ6ö2 cs 
2)247-5( | „ 4125 


1 quot. — 
; . 123.75 quot 


Note 2. In dividing by a repeating diviſor, we may 


uſe the contracted form, and have a juſt quot, provided 


we extend the firſt product one place beyond the right _ 
of the dividend, and, in ſubtracting and multiplying, 
borrow and carry at 9 on the right hand. 1 


A J Mw:.: 
3)48.75(146.25 $)82.5(123.75 
1 $9223 0 5s - a - 
"25446 - e 
23333 a 1933 
8 55 80820 ä 
000 — . e 200 
F 
6 46 
. 1 
16 | 233 
(o) | (0) 


The like manner of operation may be uſed in Caſes 2. 
and 3. following; but the method preſcribed in the 
rule, or in Note 1. is more ſimple, and much eaſier. 


- Note 3+ When the diviſor is any repeating digit, in- 


ſtead of working by the rule, you may divide 9 by the 
a | repeating 


* 


1 DIVISION of Purity 
| pd he, nhly cher fiiteathy the 


Ex. 1. done in this manner, follows. 


4) 23-5( 


— 


o— 


1175 
1 8 
S 470 
| Quot 52.875 the ſame as before. - 


8 2 U. When a een diviſor divide a repeat 
| lag dividend. | 
1 EXAM Fee 2s 
Divide 43.26 by. 3 = $ A 
o ee thus: | 
ii ana | 
JE+ 721 quot. _ 43:26 | 


_ To obige 5 = 


29 
27 
jt] 24 


Chapz V 


3 


DECIMAL'S. 7 


EXAMPLE » * 


4-7)560. Pol 5 
6.34757 


ii 38) fo. ere 


38 2% 92g. 


| , 
* — — — 


— 
- ny * * 


124 


. 


EXs | 


. EXAMPLE I 


Divide 25293. 85 by 45. = 432 
45. 3252938 1 
225 


—_—_ wth 


Ea + * 


214 
205 


4 / 

j 

U _ . 
i * 
. 2 * 
ö 


. 


1 een 


= 4 ae % „ 


an_—_ 
: | 


16: PII ION E n. 


EK. 


Chap vl. DE CHN AL — aft 
; EXAMPLE: oo . 
Divide 21604. 3 by 7.83 = 288 _. d' 352.c0-obtill 


N B 
£75; 21604. 33 100 312.20 


e J05) 1944390 on 3 
tO. e eee Ded. 7 5 


— — 


— 
| 4935 


4059 
3525 

5640 
5640 


Note. When the diviſor ! is .z or. G, it will be eaſter 
to work by the directions 1 to Note 1. in 


Caſe 35 


1. When the diviſor is Py or r 0% © es 
= BK. Se Ex. 2. F 
"of 2588. 5 7 . 
3 3 
2.2750 quot, | 28106.0 quot, 
2. When the diviſor is. Fe or. og 
n Ex. 1. N Ex. 2. 
1926.30 5 1 10 
a 2 3 | i 
R ace: - 
2892.5 quot. | | 1281.5 quor. 


Casx III. When a repeating diviſor divides a circulate, 


Vol. II. 3M WE” EX. 


E X 4 1 7 L E . 


Divide Wee by = | ; 
92.518, a: rather thus : : Ree 185, 
CUC 350, 
A W772 $66(208.1F 
. : —— 
; 20 
52 . 
; 26 
1 — 
1 2 52 A. e LY | 
E X A M P L E U. | 
Divide 363 $1749, by 48 28. 4 
48 30535 5.407. 
45 363.5, 740), 
335) 3272.186607. 1 | 
. 
„„ ws. att ad TR. 
| N 2175 .. bs 


— 
Y 

* 
by 


LOS. 0007S © 
5 96 


* 


I — Sn 
* 
4 


E X AMP L E III. 
Dnide 93. 0,0731), by 2.47 = 


2 47930. 6, 73170, 7224 in 57 inte. 11 
2 93.0, 07317. 14 . 472 k of 


ee 337 53658, 


669 


1680 
I 561 
— — — 


F 


Nite When the diviſor 3 is, OY or 5. it will be a 
to work by the directions of Note 1. in Caſe 1. 


Aa. ii: Ex. 2. 


07.814, 5 7 esd 


23-£44 quot. 2077 377 - 
Ty ol "6.988 quot. 


4 


| Casx IV. When a creat divides a finite dividend. 


. DECIMALS, ugg 


& 80 


XL 4; as EE 


wr 1 v Ge _ 


EXAM P ot 1 
Divide 9 by 45, * *' ee 
In order to multiply the di de 9 dy go 
99, I firſt multiply it by 100, which is _9 
one by annexing two ciphers; and from 
this product 1 ſubtraRt the dividend | 45) 39: (19.8 
441 
1 1 
360 
360 
EXAMPLE A1. | 
Divide 81.964 by 4. 36, = 432 
 4.36,)8196.4 | 
. hk 81.964 
432) e 763 
432 - . 9 0 
— — 
3794 
3450 
3384 
[So 3024 
— 
1476 
8 
„ 
. "Io 
M33. +. i-- 
2880 
2592 


2383 


\ | | * 


; ca vi. 2DECIMALIS 
N M P ** 1 . 


Divide 72 by 0, 148, S „ 
Here the denominator of tbe s 
diviſor being 9990, I ae 72 
the dividend by 999, an * e 7-15 
frodadt by © be + — 
1 
1184 
„„ 


„„ \ 
Ca SEV. When a a circulate divides a a repeing dividend. 


EXAMPLE 1. 
Divide 587 by 72, = 7 on, 


| 533-33 
I. 
SO SPECIES PPS 7 5800.0 
In order to multiply the divi- 526 
dene by 99, I move the decimal © 7 
point two places to the right, and 5 150 
then lubtract the ns — Mia 278 > 3 | 


#7: 


- WP 


1 X A M P L E II. 
Divide 25.386 by 19. 39, c ag 


ws  DIVISION'f Put, 
= 19:399)2538 $66: | 5 
3 
Ys 192Þ) 2573860. 300 
1 — 5 


593 
oy. 
1728 
; 1728 1 
EAM P LE i. 3 
Divide 2 5293.88 by 555.23, 12195, 
Wc «23,12195,)2529386666. 86 
55823  25293.8g 


3552296673) 2529367 37280045. s 
22209026688 


30845870400 
27761283360 5 


30845870400 
—_ 283360 


73084587 
5 CasE VL When | a circulate divides 2 circulate. 


RX A MEL 1 
Divide 1 . 
96.296, 
962, 


— —— — — 


9 18)95 333⁰5 296. 


Ex- 


EXAMPLE IL _ 
Divide 534: 126, by 4-36, = 422 5 2 5 : 


4.36, 753412 ba, 
U 


432) $:878.486 (122.4039. : 
OS 5 . * 9 0 0 


"967 
_ 864 


To the remainders I annex 10 1038 
the circulating figures of the 364 
dividend, | : 

1744 


1728 
71686 
1296 


3904 
3888 


916 


EXAMPLE II. 


* Divide 340.90, by 53.571428, ==3833374 


 $3-571428,)340909090.90, 
e 340. go, 


53571375) 340908750 .00(6.36, 
321428250 


19480 
— | 


© 340908750 © 
321428250 


* 


*19480500 


When the circle of the quot is likely to run on to many 
places, you may ſtop the operation, and complete the 
* by a vulgar fraction; as in the — W 

EX - 


F - * 5 
„ 


| Sw Davis nN of 


3•59345 2280, 
3 34.560 07, 


EXAMPLE IV. 
Divide 34. 5609), by 3-592, 8 ACT. 


n 6 * 


3585) 77526. 1403, (9. OY 


32301 *+ 0 0 


22254 
21534 


"7202 os, enk 


222 


23463 

The quot would run 21534 

on to 49 figures of a fi- 

nite part, and then a cir- | 

cle of 95 places; but 1 OM 
limit it at ſeven places of 13491 

decimals, and then com- 10767 + 
lete it by a vulgar frac Ja 
flow 3 as follows, vir. pt 


. E way of numerator, over the diviſor 3589» 


plying 2724 by the denominator 99999, 
product; as in the margin: and then, in- 


ſtead of the mixt number, the numerator 


of the complex fraction will be 222442617 
Or rather work thus: Eſteem 2724. 46341, 


os finite part. 


* 


and adding the numerator 46341 to the 


— 


— 


IF complete the 8 . 2724 is annexing 
to it the circle of the dividend, and placing borh, by 


The numerator of this complex fraction being a mixt 
number, I reduee it to an improper fraction, by multi- 


272400000 
2724 


272397276 
456341 


a circulate; and then you find the nume- 
rator of the vulgar fraction by — 


272443617 


5 gin; a 


c u. rern. wy 
"I gext dude this fracmional numerator 2 | 
3589000009 © 


by the denominator ; which is done by q 
multiplying 3889 by 99999, as in the ma- 2 
nd now the ſimple vulgar fraction 3 . 
to be annexed to the 8 * is | 
"If the quot thus completed be mukiplied * the dis 
viſe, it will produce the dividend. 


PRACTICAL QUESTIONS. 


5 1. 11 L. 86, 118. be equally divided among 6 men, 
what is each man's ſhare? An L. 14:86. 

2. Divide L. 684: 12:8 among 5 men, ſo that 4 men 
may have equal ſhares, and the Fth only half a ſhare. 
Anſ. The diviſor is 4.5 ; the dividend is 684.63; and 
4.50684 6 (152.1, 40% = L. 152: 229: 33 to four 
men each, and L. 76: 1: 4:35 to the fifth man. 

3. Divide L. 486: 16:8 among 4 men, ſo as 3 men 
may have equal ſhares, and the 4th only 4 of a ſhare. 
__- Anſe The diviſor is 3.75 ; the dividend is 486.83; and 

3-75)486. 10 129.87 
| 4. Divide L: 8469, 3s. among 88 men, ſo as 87 of them 
may have equal ſhares, and one of them only I ſhare. 
Anſ. The diviſor is 87 3. the dividend'i is $409. IS; and 
87.3)8469.15(96.9751. 
F. Divide L. 21004: 6:8 among 9 men, ſo as 7 may 
. have equal ſhares, 1 oper a ſhare, and another one third 
ſhare. - Anſe {= ; and4=.z; ſo the diviſor is 
7.83, the dividend is 21 604. 3, and 7.83)21604.z(27581. 
6. Divide L. 1751, 98. among A, B, and C; i as A 


may have gu, B Þ, hg 


A 1 2 58 
* 1 


Divifor 1.72 1.725 Dividend 1751.45 


1 DECIMAL PRACTICE. "Part U. 


75 2761.5 A's ſhare. 
And 1. 145)175s clio 15 375=380, 75 B's ſhare. 


==609.2 C's ſhare. 
1751.45 at 


7. if, in a year, or 365 days 5 hours and 49 mi- 
nutes, the ſon complete a revolution, or 360 degrees, 
| 2 is his motion per day? Anſ. 59 min. 8 ſec. 

If 72 C. 2Q. 4 lb. coſt L. 157, 48. what will 
168 c. 8 lb. coſt at that rate? Arſe L. 364: 4:11. 

9. If 25 men do a piece of work in 8 weeks 4 days, 
how many men will do the ſame work in 3 weeks and 
3 days? Anſ. 62.5 men; that is, 62 men workiog 
daily, and half the "_ work of another man. 
10. In L. 133: 1:44 how many dollars, at 374 d. 

per dollar? An ſ. 846 "dollars. | | 
£ 11. In L. 1066: 13:4 Flemiſh, bow many pounds 

Sterling, at 355 s. per youu Sterling ? Anſ. 600 I, 
Sterling. 

12. If 85 coſt L 19: 14 245 what will 1 coſt ? 
Anſe L. 2728. c 


„HA E. vn. 
DECIMAL PRACTICE, 


The price i pode or 3 may be caſt up 
decimally by any of the methods following. | | 


M E T. HO D. „ 


Find the decimal of the rate, viz. the value of one 
yard, one pound, one piece, &c.; and this decimal of 
the rate multiplied into the number or quanthy of the 
goods gives the price. 


EXAMPLE I. > 
At x7 per yard, what coſt 936 yards ? = | 
| The 


| Chap: VII. DECIMAL PRACTICE, 
The decimal of the rate may be . 


had readily from the tables. | 


EXAMPLE II. 


At 3%. 4d. vhat coſt 346? 


The decimal of the 
rate is .1S=55 9 5 "I. 


2930 


346 


346 


936 

85 F 
4680 
7488 ö * 


795.60 = 795 12 


** 4 4 


 9Þ)519Þ(57-S= 57 13 4 


45 


EXAMPLE iI. 


At 63. 8 d. what colt 439 ? 
The decimal of the 
1 is 42 | 


At 13s. 4d. what coſt 2 


= 4. EY 


|  3)439(146.3 = 146 E 


The decimal of the ast 
rate is . 8, ſo I take & 
5 twice. PT ws 255 


of +4 o 
8. * 


* 


| 173. DECIMAL. PRACTICE EY 


h EXAMPLE. „ 
At I. 4 * 16:8, what coſt 73? 


Here I multiply the Te 4.82 | 
by the number of good 75 


as being e „ 
: 33333 GE rl 
1 362.50 .50= 362 10 


. RET. - * A M P L. E VI. 
At L. 3 10: 10, what coſt 384 2 | 
| . 1 pe 
| 38.5 ä | 


177083 
22833333 
3 „ 


4 15 7 5 560136 7 1 
PXANPLE Vo 
At 14s. 8d. what colt 483? 


The decimal of the 48. 8 
rate is = 22 
973 


PETS 3$6)1070.f 2 4 4 
| 35 35-68 = = 35 13 9* 


EXAMPLE vi. 4 
At L.2:17:9, what coſt 16 C. 2 Q. 8 tb? 


. - l 17 "x 
— 8 f | ea EE. = 
* 


c un. DECIMAL. - PRACTICE. * 


16.571 
[POW Ze e en. 


2 331428 
4325711 
13257 
1 
1 
07 $4 {on opt won 5d 
„ . 11 7 Th 
47.85 = 47 7 : 


METHOD I. 1 


„ 


When the rate conſiſts of — farchinga, fad | 


how often it is contained in one pound Sterling, divide 
the given number of goods by this number, or by its. 
component parts, or work by aliquot parts, and the 
reſult will be the price ſought. 

We confine this method to ſuch rates as conſiſt f 
pence and farthings, becauſe when the rate conſiſts of 
ſhillings, pence, and farthings, or of pounds, ſhillings, 
pence, &c. it is ſhorter and eaſier to work by Me- 

thod 1. 


To make the practice ready and eaſy, it will be pro- 


per to have at hand a table of rates and diviſors, ſuch 


as the following one. | 
FTreuazle ef Rates and Diviſies. 4 
Rates. o Farth. . x Forth. 2 F. Fart. 3 Farth, 
d. Diviſ. Diviſ. Diviſ. RET ou, 
—ů—ů— — — - — — — — 
0 3,8, 40. „60. 8,40. 
I 6,40. 8,6,4- 4.49. 5 248,30, —8. 
2 4730. 4,30, ＋8. 4, 30, 4. 80,.—12. 2 
2" 80. 80, ＋12. 1] $0,+6. 9 80, ＋4. e 
4 60. 6@a-+4 of 4. 60-＋8. 60-+8-þ2 of 8. 
5 |6,8. | 409,—8. I 4012 40-4 of 6 
6 40. 40+4 of 6. . ea. n e 
7 [4%Þ6. [a, of 6. 4A.  [42+4+6 of 4. 
8 30. |30-+4 of 8. T7 30-þ2 of 8. 80,X3,—13 of 80, 
9 |] 80,X3. 80,X3,+12 of 80. ' 80,X 3, ＋ of 80. 80,x3,+4 of 80. 
10 |[8,3. 30, ＋4,＋8 of 4. | 20,—8. 40,+2,+2,+6. 
11 ho, — 2. 40, , —8 of 40. 40, x2, — 12 of 40.18,3,+5,—8 of 5. 
N In 


. 
* 
* 
» 
e ! —² . men en ers ne 


" 
5 + 
N 5 
4 
* * 
- 
1 * 
4 \ * a 
L , 
j 
N * 
ol 
* 8 1 % 
” 
. - nh 
— — — 
CC , e ¾ . en 6 
— . — — 5 — — 
= —y__—_— 3 — 2 —— — —— 


—— —— ——— — —— — — 


mY 
r 


—— — —̃ — 
— — — 00006 on 


— — 


— <meta 


— — — 


. 


4 DECIMAL.” PR AcTICE Part 1. | 

In the above table the pence ſtand in the left-hand 
column, and the farthings on the head, and the diviſors 
in the angle of meeting; which are to be underſtood 
and read as follows. E 

3,8, 40. Divide the given number of goods by 3, 
divide the quot by 8, and again divide this laſt quot by | 


i quot. 


40. 
4,30,—8. Divide the number of goods by 4, di- 
vide the quot by 30, and from this laſt quot lubtract 
one 8th of itſelff. 
.80-J-12. To an goth add a 12th of that goth. 


: 439-4 FE a Zoth of « 4th add a 4th of that 


h. 

60.＋˙4 of 4. Divide by 60, divide again the quot by 
4, and to the firſt quot add a 4th of the ſecond quot. 
Borg. — 12 of 80. Divide by 80, multiply the quot 
by 3, and from the product ſubtract a r ath of the firſt 


Neg R AMPLE EL = 
At 1 f. Per yard, what coſt 432 yards ? 
POS ann. One 3d = 144 
| "One 8th of that = 18 
One 4oth of that = 45 =98. 
7] EXANPLE Mo 
At 3f. what coſt 728.5? 3 5 
One 8th= 91.0625 . ESE 
one 40th of that = | 2.2765625 = 2 5 * 
| EXAMPL E II 
At 1d. 31 what coſt 8472.35 | 


One 4th = 2118 83 
A Zoth of that = 70. 602777 
Subtraet one 8&h = 8.825347 3 


Ans. 61 7774395 = 6 15 6 


Chap. VIE. DECIMAL: engerer 8 _— 
| EX AMP LE IV. „„ 3 
At 2d. 2f. what colt 748. 252 os: calls RY | 
One 4th = 187 Ml | | 


A 3oth of that =- . . 
Add one 4th + 8885419 2 4 


Anſ. 7.79421083 = =7 15 5 24 
EXAMPLE v. Ce 


At 44. If what coſt 1832.6? 44 4 
| One 6oth = 30. 544444 2 
One 4th of that 7.636 . | 
To one Goth add) 1 1 
done 4th of that © 9902 L. 4. gs vY 
Au. 32 45347532 3 BY 
EXAMPLE. v. oy = 
At 7d. 1 f. what coſt 2854. 63.5 9 fel. 


One qoth=71 36590009, 
One 6th of that = 11.894318, 18, 


* 4th of one 6th 2.973 579,54. L. = * | 
Anſ. 86.233806, 81, =86'4 8 


EXAMPLE VII. | 

| At 8d. 3 f. what coſt 794. 518.1 ? 5 
FO - One Both i= 9.9% 148, 

500 "Muntiply 1 


209.79 44 
Subtract one 12th of c one e goth =.82762 Ge. 3 1 £ 


ue 28 96682 = =.28 19 4 


; 


— 


E K- 


— 


170 SrcinAl PRACTICE Park 
| -  EXAMNMPLE- vin. 
At 11 d. 3f. what coſt B54 2 hi 
| One 8th = 106. 84 375 _ 
One 34 of 1 1 35.614 
1 Add one 5th o f 7. 122076 


one 3d 
42.7375 


Subtract one 8th 85 
| of one Sch 1 899364583. 


— L 9. 5 
AH f 4. 16 x1 14 


METHOD 1. q 


The third method is by decimal tables of rates d 
o the nine digits; ſuch as thoſe compoſed and publiſhed 
the Reverend Mr George Brown in 1718, under the 
title of Arithmetica-Tufinita, and recommended by Dr 
John Keill "De of n in the univerſity 1 


Oxford. | 
Theſe tables are Nall N and extend from 1 far- 


thing to 20 6.; a ſhort ſpecimen of which, with their 
conſtruction, and the manner of * them, 1 ſhall here 


ſuhjo n. 
5 | Decimal. 7. able of Rates, 1 id. the integer. 
Kare. 7 0 "Rate, Kate. | Kate. 
| 4. d. + Fo & | $ d. L-# £ 
* N.| 11 5 | 11 54 [11 54 | 1 >Y 


"I 9. 708g o. 57 187 5 0.572916 0.573958 5 
2.1416 [1.14375 1.1458 1.147918 
31.7125 1.71 5625 1.71875 1.721875 

4.283 2.2855 2.2918 2.29583 
582.8 84182.8 59375 [2.864587 [2.869791S 
656.425 3.43125 3.4375 3.4437 

7 

8 

. 


> 


= 


713-99583 4.003 125 [4010415 4. 0177084 
456 14-575 4.583 14-5918 
L14828 ILL LLL 


— 


e n. n CTM A E P RACTICE: 
In the left-hand column. ſtand the nine digits; and on 


the head. Thus, . 57089 is the decimal of rf s. 5 d. 


one pound Wer the integer; and . 571875 is the deci- Th 
mal of 11 8. 54 d. &c. Thoſe 3 oppoſite to r- 


being multiplied through the nine digits,” m make up or 
compoſe the reſt of the tab. : 

I ᷑ be ſuperior excellency of tables thus eonſtrutied i . 
that we multiply or divide by 10, 100, 1000, Sc. by 
moving the decimal point ſo many places to the right 
or left as there are ciphers in the multiplier or diviſor. | 

Hence the price or value of any number of yards, or 
other things, denoted by a ſingle digit, or by any of its 


decuples, may be readily Foz, + Thus, the Price of = 
7. 79, 790, 7000, 70000, 709000 | n ar 11 8. "5 vo 


per yard, is found as follows. 


"RY Ls 50 1 5 Jie d. N 


22 99583 8 2 19 11 
70 — 309.9583 = 1 = 19 2 
70 3 %% =: 399 118 

7000 3995. 33 3995 5 
70000 = 39938.3 2 39988 aT 
hs eee = 399583 6. ("5 


Now, every nu may be reſolved, into dec es 
of the ſev 2 ſeveral digits o which it is compoſed; find; — 
fore the price of each decuple by itſelf, as already 
ae and their ſum will de the price of bade, 
 EXAMPLEL 


m the price of 7956 * at 11 a 52 d. per. 


yard, 
| V 


7000 = 4017. 205333 
goo = 516.562 5 


6= 3.44375 IL. . d. 
9 4566.472500 = 4566 8 
Vor. II. 15 2 F 3 Ex. 


*s * 


. J 
5 ” 
5 W's { 
17 
* 


the right of 1 are the decimals of the reſpective rates on 


. 50 = 28.697915 | ho 2 9 


- — T_T SY 
— — — — 4 


WY DECIMAL PRACTICE bann. 


eee eee, 


" y A 
4 4-4 1 ” 


How much money will one ſpend in a year, or 6s 
a, ee n RE +: 


8 


Days. - . 8 
5 60 57277 ET an. 
W 2597 . 9 1 1 
gl EXAMPLE II. 


\IF a penſioner's daily pay as wages be 11 5. 514. what | 

92 to in ee 8 = | 
Days. 1 * 1 
100 = 57. i875 


3 SOIFE ov ==> 
. 2.2875 2 4. . 6 


88. 56575 5 = 


Tables of this fort may be Farby for a great variety 


of uſeful purpoſes, and are eaſily conſtructed. 
Thus, ſuppoſe a table wanted for ſhowing the daily 


income of any annuity, or yearly penſion ; in this caſe, 


divide 1 by 365, and the quot is the income of 1 l. an- 
nuity for one day; and by multiplying this quot through 


the nine n the table is 3 as follows. 
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TABLE. 
1.0, 2739726, 
2.0, 5479452. 

1 | 5 300, 8 219178, 
The uſe of the table will beſt ap- 4 010058004, 
pear by examples; which take as 5 o, 13698630, 

follows. 6.0, 16438356, 
| EXAMPLE I. 57519778082, 5 
If one has a yearly penſion. of 8.0, 21917808, 
375 l. what is his daily income 9 TI; 
300 = 8219 eee $44 28 bawh 
5 0136 1 6. d. 1 ; 
1.9272-=7...0:..00, es 


/ 


EAM 


„ . rent of a gentleman's eſtate is 968 l. 10 5. 
; what can he afford to our per day? 5 


£ 1 To” 
oo = 2.4657. | 
- 60. =. 1693 
8 = g 5 
0.5 0013 gat „ ne” 


2.6532 = 2 13 54 


II thei income for any number af en be required; 
find the income for one day as above; and multiply the 
decimal anſwer by the given number of days. Or, 


multiply the yearly penſion by the given number of days, 
and uſe the product as the yearly penſion. Thus, in 
Ex. 2. if the gentleman's income for 64 days be de- 
manded, you may either multiply 2. 6532 by 64; or 
multiply 968.5 by 64; ; and _ work for the es 

as follows, | 


2 „ 9065.5 | 


* 


- 5 o 
/ 


uy DECIMAL: PRACTICE. "__ 


13 * | 
1 ; bee, 80800 — re 03 
3 . ie 1000 = 2.7397 
; a 2 11 "I FER aA 900 2 2 2.4657 
r 86 = 2191 


"Sno. 47 | 4 0109 | 4. 5. 4 
5 8 18 N 169.8189 = 169 16. 41 


The decimals 3 in the table being circles of eigbt fi- 
. gures, 1 bave uſed them as approximates, by confining 
EE the operations to four decimal places; which, in affairs 
of this kind, is ſufficiently accurate. = 
If the annual intereſt of any principal ſum be conſi- | 
dered as the yearly penſion, the intereſt of the ſame 
principal for any number of days may be found by the 
| table as taught above. 
- I be intereſt of any principal ſum for a year is eaſily 5 
found, as being always the hundredth part of the pro- 
duct of the principal multiplied by the rate per cent. 


EXAMPLE J. 


Required the intereſt for 26 youe of 68 5 I. principal, | 
at 5 180 5 cent. 


65 
34-25 annual intereſt. 
WP 800 = 2.19178 


| +6990 © 90 = .24657 3 
* 28850 0.5 = .00136 L. 5. d. 
890. 0 . 2.43971 =2 8 9x 
err . . 
Required the intereſt for 80 days. of 12000 1 at 4+ 


per cent. | 
5 12000 


* 


— 


8 


"4 * 


510. oo annual intereſt. 


80 


— — 


0000 = 109.58g04 | 


800 


2 
13 
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* 2 5 al, © 
» * o 
- A * * 
3 7 .% Þ. 3-7 s }3 


= 2.19178. . 4. d. 
| — 


e "5 74 


DUODECIMALS. 


E practice may be uſed ' with great e 
in the multiplication and diviſion of duodecimals, where 


;” 


the integer is divided into twelve equal parts, called 


_ cond into twelve thirds, 
For the ready converſion of primes, 


conſtructed. 
Decimal table of primes, ſacands, a 1 


Gc. 8 


00053047 


| primes, and each prime into twelve ſeconds, each ſe- 


| Heonds , thirds, 
&c. into decimals a the i integer, the following table is 


iPrimes. Seconds. Thirds. | Fourths.” 
1] .o8g | .00694,.000578,703,|.00004822 
2.18 | .o13$ |.001157,409,|.00009645 
3] -25 | -02087'..001736, 111, . 0014467 
4| -3 | 027 !.002314,814,|.00019290 
5 .416 .0347f.002893,518,| 00024112 
6] .5 —|-:0416 „003472, 222, . 00028935 
— ö — — — 
7] -583 [04867 ooo 50, 925, . 0033757 
8] 8 of 004629, 629, 00038 380 
9 -75 | -0625 '.005208,333,[.00043402 
10 .8Z .o694 .005787,037,|.00048225 
11 Mas | 1 006365, 749, 


In 


W DECIMAL PRACTICE. Part il. 
In the column of fourths, the decimals run on to 
t places of a finite part, and nine figures of A cir- 


cle; but the finite part by itſelf, which alone is inſert- 


end in the table, will be found ſafficient; and in the co- 
lumn of thirds: too, the circle of three 7 ns may in 
| — wager” 4 1 


L. MULTIPLICATION. 
5b EXAMPLE. _ 


, 7 


What is the product of 247 by 18 5 


24 7 2 24.583 
18 5 18.415 = A 


5 Or thus: 
As 24. 58333 
; 8 122917 255737 
1720833 1966666 
12291866 98333 
147 f „ 
r 452.5790 
9 — 7.50 | 12819 
| Ge 3 = 819 
452.7430g% 15 ws 
Dae 452-7428 
8.91666 — 
12 6.9130 
— TS - 


10.9632 


Chap. VII. DECINAL PRACTICE 2 5 
In working by the inverted method, for the ating 


in the multiplier, I take 3 of the multiplicand. The 
2 wants very little of the true anſwer. 


ETAMPLSE Ih" 


F r 


ultply 18 6 by 2 4 and 2 3 _—_— 


18 . 27 
2 4 24 ˙ 18 


1866 
2333 


97-1250 „ „ 


„ 


What is the ſquare of 6 9 486. =? 


* * i L 2 
a i 
1 * "oe: 1 by w_ 


CI DECIMAL PEACTICE | dE 


"45: 938271604, 


” — tk, * ; 7 1 © Mi — + — . * 


1.2 59-2 59. 59, 


. * ; * „ 
( 5 1 of 
45 938271604, ——— 

- „ | 
3 
6 = 


| mY 4.0 
7 „in mr = 


EXAMELE 


on 2 


What i the product of 35 s 75 4 82 


, ET 


26 9 9 e 
—— 9 35 


1840625 
1104375 


4 £3. 


Wt 43750 


14. 75977 
4 


35757786 
12 


„* 


—By on 


9.5000 
ml 


6a - 


Gern. DE ON 7% PRACTICE -_ 
„n I 
EXAMPLEL 

it , 
Divi de 452 5 11 = 452. 74307 
" . by 10. $5," 8. WaSan des. * 
18.416) 4527. 4305 | 
1841 452.7430F 


16575) 407468.750(24.583 
TIT 330908 3 


WH £ | ** 


, 82875 Anſ. 24 7 
138125 8 
132600 85 
55250 N | 1 
49725 . 3 
| 8525 272 


EXAMPLE n. 


Ld 


3% 


ea. 
* 


4 
Divide 97 1 6289725 
1 VVV and the t 
| by 18 6 =18, 8.5" qu 


% 


„ Aa 1 | 2.25) 


— 


"DECIMAL. PRACT iE ban 


= 3 ip 8 g „„ 1 Wal © 
7 „ egal 1802.3 
11118 


py gk 


: 675 555 
M78. ou 
225 


n 
715 
EXAMPLE IL 


/ ir m 


\ Divide 14 3 9 6=14-31597/ 
r * 


36.8125) 4.318577 (37 


enn 
3272222 7 
JJ 2 :. -# 


327222 By Ai. 4 8 


p Mm 
| 5 r „„ 
J Divide 65 9 11 O = 65.826386 
_ Vt 11 = 8.159142 


8.159142) 


vr DECIMAL" PRACTICE. b 
oh 159142)65. ee be 
n 65273136. | 5 0 1 * 


$53252 
. 


EXAMPLE v. 
7 8983 


Divide 15 o Oo © = 15.000000 
by 3 611 9= 3.581596 


Js 5 Joch .000000(4: 1 
52392 2 „„ „ 14326384 | . 8 
SFV. 
3581 59 . 


= ES 7; 
? 286527 


299360 

28632 
5 28 
as 4331 2 
1 


PRACTICAL QUESTIONS. 
1. In a log of timber, whoſe length is 6 feet 3 


inches, breadth 3 feet 8 inches, and thickneſs 2 feet 3 
inches, how many cubic feet, and what the value, at 


Aaz2 | 5 | 


186 " DECIMAL PRACTICE. Ten U. 


68. 9d. per cubic foot? Auf 51 cubic feet 6 primes 
9 ſeconds, and its value 1 1728 20 24. 
2. The area of a rectangular floor is 919 ſquare feet 
8 primes 11 ſeconds, and the length of it is 38 feet 9 
inches 6 lines; what is the breadth ? Anſ. 23 feet 8 
inches 6 lines. | 
3. The ſolid content of a parallelopiped i is 86 3 
feet 7 primes 9 ſeconds 6 thirds, its length js 17 feet 6 
inches, and its breadth 1 foot 11 inches; what is the 
thickneſs ? Anſe 2 feet 7 inches. 


Fl 


SEXAGESIMALS. 


Decimal eee might likewiſe be uſed to good pur - 
poſe in the ar ithmetie of ſexageſimals; as it would ſhorten | 
and facilitate the operations. | 
-  Sexageſimals, ſtrictly ſpeaking, are degrees, minutes, 
ſeconds, thirds, &c. where each degree is divided Into 
60 minutes, and each minute into 60 ſeconds, &c.; but 
under this title-is alſo uſually comprehended the diviſion 
of a ſign into 3o degrees, They are commonly marked 
as under, 
_ deg: min. fee a4 


. 0 e 
1 1 36 54 48 &c. 


Sexageſ mals properly belong to aſtronomy, being u- 
ſedi in computations of motion and time, where the de- 
gree 'of motion, and hour of time, are equally divided 
into 60 minutes. The preference of the decimal me- 
thod to that of the ſexageſimal will appear from the fol- 
lowing example of addition done both ways. | 


Se xageſi ally. | Decimally. 
a_— 7 S. ä 
10 20 47 17 10. 69293, 5 18, 

7 18 50 40 = 7.628 14,8 14, 
9 25 30 20 . 9.8 5018,18, 
11 10 40 Kn 35601, 851, 


7 3.82728, 503. | 


| From 


- 


Chap- VII. -DBC1MAL PRACTICE „ 
From the above example it is obvious, that even in | 
addition the decimal operation is more ſimple and eaſy 
than the ſexageſimal, eſpecially if care be taken to aſe 
no more decimal places than what are abſolutely neceſ- 
Blut in multiplication and diviſion the advantage of 
the decimal method is ſtill greater; for in the ſexageſi- 
mal way the operation is extremely tedious; whereas, 
by working decimally, it is performed in the ſame man- 
ner, and with the fame eaſe, as in duodecimalss. 
VULGAR FRACTIONS: | | 
| Decimal practice may ſometimes be profitably uſed ina 
the arithmetic of vulgar fractions, the operation being 
ſhorter and eaſier in the decimal than in the vulgar way. 
This I ſhall illuſtrate by a few examples. 
1. 4 D011 
Ex. 1. What is the ſum of 243 l.? 


— 


Ex. 2. What is the ſum of 143＋7183＋1 of gc: = 


. 
5 | 34.1 $66 = 34 o 185 
Ex. 3. What is the ſum of 353-243-124 lb. Troy? 
35 1 =355 
24 F 24. 3.33. | 
_ TIE = 32:2-72 i, is 
+ 72.1,06,=72 1 57 


l. SUB- 


„ DECIMAL PRACTICE. Tat n. 


K SUBTRACTION, 
Ex. Fram 4 nb. 


2: ; 
=. 1 
7 (oe 4. 4 ve le 
| Ex. 2. From rok 7] 721 fubtrad n of! TA Troy. 
| . 
1475 8833 
e ae o. d. 
een, 0 
Ex. 3. From 363 dabeag 225 g. | 
Days 4 5 | 
36 = 36-33 _ 35 
225 22.83 5, 5. OO ET ; 


Foe ON 


13.50 =13 12 
III. MULTIPLICATION. | 
Ex. I. Maney 1911 by 224 feet, 


. 5 ads; 5 
225 = 22.3 = 28 20 
19883 
391686 
1 933.80 87 f. ff in. 
JC 30% 437 52 


Ex. 2. How many ; ſolid yards of digging in a cellar 
that is 83 yards 12910 $I 121 5 e and jy "_—_— 


| deep? 


Yds. 


. | | - p «33 * 5 4 Pau's £5 * | «- "Alt e 2 2 


. F ee ee * 1 pom 9 
—— * - 


107.250 = 1074 ld yards? TR 1 


Ex. 3. If a ciſtern be 12 feet long, 7 feet vids: ava 
34 feet deep, how many wine - gallons will it hold, the 
LJ * in a ſolid foot being 7.480519, ? £4 


3 . 74 a 
N 5 Fo 5 „ : Fe W - © 
. „„ 20,022077, . ir; 
SS 05 RE 4 Ot 
420 =, 1 103890, in gal. 
4 „ 2199. enen 
294.0 = : x 
IV. DIVISION. 
Ex, 1, Divi vide Geek by . 


192 er PRACTION. dn 


fr = 36, and 67 = 6.39 
«36,)638.$8( 5 
00 6.3$ I 2 
Et -So(17- seht 17, 11 4 
44 
272 
252 


205 
180 


250 
210 


1 | 160 
3 „ 
144 | 
| s 
F 


- 


Ex. 2. If the ſolid content of a cellar be 1075 yards, 
its breadth 54 44 and its PIO 24 yards, what is 


its W R 
5 5)107-2 $(19.50(8.6 = 7 Ee 
— 1800 
-7 522 © 2x 500 © 
495 . 
| | 275 1 50 
275 1 
Ex. 3. _ 2 by 4 o& 9 £ 


= 5 3 %% or 


„ A 


Chop, VII. DECIMAL PRACTICE ugg | 
| 53) 436-36, I 1 e . n 
„ FRE 


ee, wu. 
. — ©. 0 - | ; : Þ 5 ; : 


5 1 po 


RULE or THREE DIRECT. 


' Decimal practice is frequently the ſhorteſt and eaſieſt 
method of operation in the rule of three, _ 


EXAMPLE. * 


a : 1 : 14 of raiſins coſt” L.10: 2: 6, what will. 
6G 3G colt at chat rate? : 


4 
* 
8 — nr, — —— 8 
« 


GO, 10. * 2 4 1 

Volgir ſtate 3 1 N 10 2 626 3 4 
Decimal ſtate 3 375 7” ea 5 6.75 | 
OE PTL 1 

„ 5 : 1 
8 1 


bende e es 20: 3. 
| 67 50 


VVV 
| 6750 


—— — 


60% 50 | . BY 


8 
1 
* * ” : 
C : o & 
© } 
Vs OO, POO PAs Py —— AGIs IO AY — — 


16875 


2 : k 16875 
125 EXAMPLE wn 
If a wedge of gold, weighing 14 Ib. 3 oz. 8 dw. coſt 
L. 514, ha what is that per ounce? - 
vox. II. * 1 | | » 


DECIMAL: PRACT ck. f Fat im 
. Ib. oz. . L L.. 02. 5 . 


Vulgar ſtate 14 3 8: 514 4222 FW 
Decimal e e e : TE 


— 


o 
2 
— 
ET 8 a 5 
— * 
* - 
- you * L 


an 
Hs 12 n former ot 1 tous PR :. mY 
5 4 itt! my 219 eb 
5 6 a 
8 413 238 565 | 
r EXAMPLE III. . 
If yard colt 88. 4 d. what will $4824-coſt7 | 8 
; «pt 3 RO 3 2 SS Te 4 8 1 0 5 5 
. Valger ſtate | 1 : 8 43482 3 
Decimal ſtate 1 : 416 3482.3 a 
5 — | 276 
375 174118 
az ro 47643 
LS k — —— —— 10447000 3 | 
es ns on 5) | gps)? 30587 5.0 L. 6. 4. 
| oo 1450.977 = 1450 19 5} 
; EXAM P LEY 
Tf 15 hogſheads 3 firkins and 8 gallons of ber colt, 
: Lo 24 13. 4, wat Is that per —— and per 


gallon ? : 2 7 ; ; 7 7 7 4 > * 
: 7 1 II AA. fs 24 


- i * - * , CE 9 »% 1 * * * 
3 % * * * , 4 hs * 1.— # '# . F as 893 4 
* 5 SE i £5 ? 
5 1 * 7 * 
7 * 
Hhd. 
. 1 
Lan „ 
0 * 
» a * F 


Chap.VIL DECIMAL: PRAGTICE. CTY 
 Hhd. . & 1 


15 3 824 
Decimal ſtate 15:6,481, 24.9666 


| 4. 5 4. Hhd. . | ; 2 | | ; : E 
Vulgar ſtate CCC 
| } e kane e 
+ 5 2186.1 | 0 5 2 $22 FOR | 
5 . 1 
156325) 246426. 5 (x; 57637(02919 
FE, 156325 © | 6} 
5 : e 9 55 0 
„ 10 781625 486. 
ene 5 
. e: C 
1 937050 486 
e mm 
VE 8 „ 4. . 0 = 1468975 * Mm ; | „ 
1.87637 21 11 L per bhd. 
| a to rea | 


"Y Hi 


Rea" OS 3 iis = 
* per gallo! on. 


. 
don bac 6 auld 
RULE oF THREE INVERSE. Dd 
E X A MP 1. EL I. . s 


if I * "ITY L. 64 for 8- on -what ſum leat for 
12 months, or a year, will Aarne the favour ? ? 


— 


1 | DRCIMAL) PRACTICE. dall. 


* 


8 * 
6 . + by 6.3 1 0 
i - 1 "ED 


* Valgar * | 8 of, 2 1 - 5161 eln 
45 Decimal ſtate = : 64zrf, 5735 bee 2161 lei 


6.5 


e 13 5 


- 
C * - — 2 
- - _ * - 
1 . 9 1 ? 
8 * x . 
, "= 8 

5 L. F181 Or thus: 

„ ; \ s * * Nj 


Mons 2-4 <wve 


701 5 £2 Sy 3)64(21.3 Fe 
CC 


l e pes 


1780 The ſame 42G as before. 


1 EXAMPLE 1. 
u 1 or rods in length and 4 in breadth n 
an acre, what maſt be the length to make Lk acre 05 
When the breadth . I poles 1 1 Verd? 12 ie 


Vulgar ſtate 5 1: 40::4 
| Decimal ſtate 5.18, : 40:54 


a — — . 
bh Tea CS - ot a to - 
DF Os 160 of 3 F: in. 


9 573) 1584⁰ (30877836 4.3.5. 
od. 5% FE: 


a ' 4500 j 
. 4104 : 
3960 
f 35901 ; 
| : 2 2 5 
c O M- 


* 
. 5 
* of 
- 
5 4 1 
* 
- 
. * 
n 
ar &* 
— - 
o 7 
7 
— * 
* 
3 > 
; 2 
4, 
£ 


What is the 


75 : 10: 4 for 8 m 


at the rate of 5 per cent. per annum? 


4 ah 
10 4x8 


9%, 


'Vulgar ſtate | 


. 
X „ 
. 
3 
3 C22 
WM p 2 
L 4 8 
» ; 5 
n 
6. 3” 
* — 
» 
„ * 
- 
1 - * — = 
>” - 
5 1 
- 
* 
7 - 
K 
3 % 
_ - * 


v * 
. 
* 
% 
* 
* 


3% T0S 


— 
7 2 
* * — 
4 
* 3 
> ” 
b 
1 
#7 5 
1 
F 
. * 
- 


If 2 


o wr acres. ſhall be cut 


days? 


* 


. 3 2 
25 # 4d 
. 8 => L. 


12 K 100: 5:75 
Decimal ſtate 12 x 100: $4275: 515 * 8 


* 


* 


8 


12 


1200 PER :604.1 33 


1 


" 
fl is 


The ſimple ſepirate 


377-583 


3.7583 


A 


— 


1 


* 


* 
© 
7 
— 
7 
# 
* 
- 
* 


* 


1 


* 


y 
5 
* 


—. 


7 


12 : 3-77 587 8 


2 2 


* 


* 


- 


12000) 3020. 96660 L. 5. 
10 4 


— 


* * 
Fo 4 
— 
* 


12) 30. 20866 


1 
1 5 7 
1 * 
, 
— 
: 
„ — 


EXAMPLE I. 
e of graſs be cut down 


— 


7 


« 


. 


| 4. 


- 


2:517þ- Auf 


& > 
1 as 


„ 


< 


2 men in 2 day, 
down by 6 men in 34. 


e example 


1 


— 


us. 
« £ E 4 2 2 M. A. 718 9 
V hake 2 2 N: 671 90440 


Q p 


R CIMA 


* 


r # x 5 435 'F * 3. 4 


> 3 


Tf 120 men in 20 days drink 42 hootheads s 


Is 225 J: 1359 C5 11. A 


0 
1 
F 
I 
1 
7 
$ 
— 
'd 
9 6 pot 


E X A M P, L E. Iii. Samt o 


* 7 : % 
* a. 0 1 2 Ss. „ 3 : oe. o* 8 3 _ . 8 
8 * 4 # 1 hs ? 25 +* % 1 1 FA z : 5 y 4 F 4 4 1 1 8 
1 4 ds E » aw — id. * — * o S Is « [ 3 «ft — * 


FR A'CTICE. ang 115 


"I 


= GY 8 


{+ 1 


3 firkins 


and 4 gallons of beer, how much will Yo men drink in 
80 days at that rate? „ 


B M. E. f. g. M. n 


v. ſlate 20 & 120 42 3 4: 80 50 


„ „„ =. vw + 


D. ſtate 20 * 1 120 42.5.74⁰. : 80 x. be 


— - af J 1 * 8 % 4 = 
* 7 * mY * „ " | , Ps 5 g % 
VU 229 5 1 10 91k + 
» a - ; * f * N * * "Us 
; ; ; . * 2X FS X — * * RL 1125 14 - 52 43 
= 0. 40 nent od Udi 22158 warm . v 
i * A 4 * — 1 - a 6 — S 1414 =S; : # Lf #S "3 AS S * 
& » . 
f hs 2 * _— * 
: , s © £ 4 
. 1 
- ; % 
; / 


re 


on. 


'24Þ0)1702964296,(70.95679=70 5 


"4 4 Ss EX SE 


162 
= 
168 

> 216 
216 


2 _ 4000 488 F885 . 7 g. 5 


— 


EX. 


6 6 


* 
— 


+ * 2 
q 
1 
*. 4-4 "LEP 
® 
ww 


1 —_ 
} > 
. f 
: | 
w > 4 
p 
-. 
. þ 1 2 
> 4p 7 * 
— 
* 
\ 
. 
% 
" 
. 
f 


Ln n SY 
7 . 
„ 


N 


SSR WF * 
, l . 
F o 
. . j 4 x 
> == "= 
7 x. 4 &-.-* 
8 : — Ry * 1. 
& * N : £ T 
£ $. $73 - - * £5 Pi 
x - e 
SY 3 * - 1 
17 x0 s 5 
* 7 * 
N * X 
7 4 —_ 
4 * 


F 
: — 
= 

. 

8 1 * * 4 * 


| broad, in 94 days; 
ditch 2 51 feet long, 63 deep, a 


42 
1 : 
. ta 

3 

I 4 
T 
* 
** - 

f 3 
x 


9 1 =. * o 
3 e 


* 
* . 
. 
1 
. z 
x * 
* 
” 
? e 
59 
* 


4 


"BXAMPLE:*”; 


I 4 men caſt a diteh 84 feet long, 33 deep, a | 
in how many hap) fs will 8 men caſt a a 
44 broad 4 


2 


| $10.00) 28 560 (56 days. Aue. 


25507 


3060 


I be End: of the Dzcixat ARITHMETIC, 
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